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mmmi] rmco en ikx$ (2) ^^^-r^ntf l/>^m^#: 0 

(1) 2 5r©^\^-9->lC^mt-^m^* (H 2 5) #0~8 0WA%T*3bZ> 

(2) DSCM^lCfc^T, 0tj& (Tm CC) ) £j*3&V^\ i&V^;}:Tm£^ 
ti^ttTmtWllAH (J/g) #T3B©W«&»fc > f 

A 6 X (Tm- 14 0) 

* (W2 5) #2 0- 1 0 0K*%*efee»*3Sisa*cD^ , nt:w'>*M^#„ 

[»#3C3] TIB© (1) ~ (3) feWfe'tynif l/>#SftM^#. 

(1) jty/O^K^ (mmmm) ^2 0~6 Of^ot^S 

(2) F#s£ (r r r r) H (1 - mmmm) tfTaBOWft&iR 

[ r r r r / (1— mmmm) ] ^ 0 . 1 

(3) #S^D7h^77>f -ICfcttS 2 5°CJ2*TT'?gffi^5f£#* (W 2 5 ) 
^20^100 K*%T*&£ 

3 mmoy -t d tf i/ >#i*fi##. 

5 ] ;* V h U T y F#*s (mm) , ^ h U T V Ft>^ ( r r 
) , h'JTf W (mr) ^TSB©M«S:»fc'r»#3S3*fett4JC|B«©^' 

(mm) X(rr)/(mr) 2 ^2. 0 

m&me) tib© (i) (2) sr».fc-r^otru>^M^. 

(1) 13 C--NMRWfelZ£2>&tftMmm%U (P) ^5 5~9 0^%T'^ 

(2) #l^D7f^77^ -fC;}3tt£ 2 5 0 CJ^TT*^ffi-r^^7>* (W 2 5 ) 
# 2 0 ~ 1 0 0 M%T*&5 

[S#£7J W-*i>fJ/a>^n7hy77 (GPC) SSlcfcyas 
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JgLfe^*^* (Mw/Mn) *U &T&£>VXtt^h^U 1 3 5 °C 

tcr^bfcSBSttS [77] #0. 5-15. o^y^^/g"!?**!** 

3 ~ 5 © v \ -t ti ^ (c mm<D -t d t° ix > ¥£tm-&tt x # £ 6 sh^© ^ n tr u y 

[fff^8] (A) TfH-^S: (I) Tf^Stisai^M-fb^*, ( 
B) (B-l) & (A) ^©»^J»'fb-&«iXtt-e©?IR^i:M*5bT>f*> 
ftomfoZBf&LoZit&mRX* (B-2) T/l/^^^1J->^e>a«*iS^S: 

Uti] 




1 we 2 &^*i^;ftg^>? n^>^^x-;vs, ^y^-jvm, mm^y? 

&oT, A 1 MA 2 &^LT3H««3iS:^UTfey, * fc-ttl & ttfetfWC 

> mmoxizmvx*%m&-DT^z*) <t<, tox, e 1 , e 2 x^y^^l 

M^oTVNT=fo J: <, ft(Z)Y, E 1 , E 2 XitX H^ffi bt % J: < , A 1 & 
tfA 2 li^oCDBS^Srjig^t- 5-f©^SI"e*ot, fiB3R« 1 ~ 2 0 ©jgHb 

XX^ti, -0- > -CO-, -S-, -S0 2 -Se-, -N 
R 1 -PR 1 -P (O) R 1 -BR 1 -Xtt-AIR 1 -fcatU 

r 1 te*mm*. natfym*, mmmi~2o<Dmitykmmx&Mmwu~2 
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#2000-0439 7^p 
<fcVN„ qlil~5©g»-e C (MOfi^ffi) -2] £j*U r W: 0 ~ 3 ©SS»& 

m&m9] (a) t8b-«5£ (i) vm2n2>m&&mit&m. m ( 
b) (B-i) m (a) ^©a#^«fb^xtt-e©«R^*i:iRiSLT>f*> 

&<Dmfo*mf8,l>oZ>fc'£y3X.Zf (B-2) 7/b3y*tf>#&3BtfftS/*#& 
[ft 2] 




a 1 wa 2 zftLT&ffimmzmi&LT&v. £fc-£*ie>i±fc#vMc 
, mme>xi*mvT*ibmte^T^x&£<, m©x, e 1 , e 2 x^y^^g 

MfcoT^TfcjKC, ff&CDY, E 1 , E 2 XteX IT V*T*> «fc < , A 1 & 

t^A 2 tt-oos^^^t^-io^iit^ot, j^miut 1 ~ 2 0 (Dmit 

XX^fl, -O-, -CO-, - S -, -S0 2 -, -Se- — N 
R 1 -PR 1 -P (O) R 1 -, -BR 1 -Xtt-AIR 1 -£^U 

r 1 itTkmm*. ;\u*f>m*. m.mwLi~2o<omtikmmx\zmmwLi~2 
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-fuwy ymmm&fa. v y&&m&fcx it -fu^u y&mmm&® * 

[0 0 0 1] 

#&tf*K*»WlcWU 3e>fcf¥L<te, ^fco£#4?fc<, «Ktt&0faw 
[0 0 0 2] 

[ft*<z>&fl!r] 

7vviyy&n&mt&mmm<D&&Tizm&i<ti2>tf. 

=foOD) let ^-T^i:, ^fc o < ^ o t L * 9 i: e> ^i,*^ o ^ 

-tz>m&. «*fcra«#£cs?B*i#*>*. -err*, §£'[»©{££ 

# © * t <d A 9 > x # Bfc # 3 ti 7t y n ^ v y & m tfi M & ti x v * 3 . 
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[0 0 0 3] 
[0 0 0 4] 

1. TIB© (1) &Tf (2) *ffifc-tzfuV\sy&m&ft. 

(1) 2 5°C©/\^1f >{C^ffi-f (H2 5) tf0~8 0fl%t'*5 

(2) D SC$[/£tCfcV>T> Htj6 (Tm (T3) ) £ 3 & V n 2)\ j£WiTm&^ 
' *»^ttTmfcjR«flRJittAH (J/g) #TSB©W«&»fc'*- 

AH^6 X (Tm- 14 0) 

2. #?S^nv h^^7>T -lCfctt£ 2 5 T3JgHT"T?*ffi (W2 5) 

^20~io 0K*%"e»«±SBi|B«©^nif i/>^M^r#. 

3. TIB© (1) - (3) Sr^fcf^ntri/>^M^. 

(1) * V*>*y (mmmm) ^2 0~6 0€;i/%T«S5 

(2) K#*s (r r r r) £: (1 - mmmm) #TSB0>ffl«&» 

[rrrr/(l — mmmm) ] ^ 0 . 1 

(3) #M^D^h^^7>C -ICfettS 2 5 rj^TT*^ffi-r<5J&#* (W 2 5 ) 
^2 0~10 0II%T^5 

4. ^*;F^(rmrm)^2. 5 £® *.S_tfB 3 IB^CD^ □ fcf 
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■v. 

5 . jiyhUr*; K£sfS (mm) , 5t^h'J7>y ( r r ) , h'J7f 

(mr) #Tffi©W«&»fc"*-±flB3 *fett'4 JCK*©^D fcT l/>J|l$ftfi 

[0 0 0 5] 

(mm) X(rr)/(mr) 2 ^2. 0 

6. TIB© (1) (2) feifet^ntU>*ftI^. 

(1) 13 C-NMRW£lC<fc£&#;MH£tgS (P) #5 5~9 0*JV%T'2b$> 

(2) #^D?h^77-f -ICfcttS 2 5°CJ^TT*^ffi^S^* (W 2 5 ) 
^2 0~10 0Ri%Tfft* 

7. W-5X^fi/3>;?D7h^77 (GPC) SiCi^lglfc^I 
ftlii (Mw/Mn) *«4JKTAt?/Xtt-5 t h^U 3 5 °C IC T iifitfg L 
41l$$!r£ [77] #0. 5—15. O&i/V v h;i//gT*&5_LIB3~ 5 ©^1**1 

s. (a) Tffi-JK^: (i) T?*s*i«jB#&JBfb-&4k jgttJf (b) (B-i 
) m (a) &&<Dm&&mfc&®x\t*<Dm&®£fcmisT>(*y&<Dmfazm 

f&h (B-2) y^^^^&jSlitlS^Sr^-rSfi^ 

M«tf>##T> 7 , DI^U>S:l^St5r tic J: y #£*i£_tiB 3 ~ 5 * fc« 
7 © v% m**lc|B*© 7 □ b? u 

[0 0 0 6] 

[-fbs] 




[0 0 0 7] 

^"T-n^^n^>^^x-;i/^, ggl'x-xn S/^ n^:/# *? juntas, 
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feoT, A 1 WA 2 &^LT**#3t'«:^UTfey, *fefn&ttfe^C 
l^-T'feM^oTVNT^J: <, Xttaft'&ttOffi^&^b, X 
, &»©Xl«£T?fc||fcoTV*T*»i:<, fl&©X, E 1 , E 2 XitY £%ZffiL 
T^T&ZW YteJl4X&mZmL. Y «#©Yttff3CT?*> 
&fcoTV*TfcJ:<, fiSCDY, E 1 , E 2 XttX ZMM bt V>T %> J: < , A 1 & 
tfA 2 ttno©ffifil^S:Jg^"t*n«©a5*3S7?»oT, l(t«»l~2 0©M 

XX^tl, -O-, -CO-, -S-, -S0 2 -Se- — N 
• R 1 -PR 1 -P (O) R 1 -, -BR 1 -Xtt-AIR 1 -£^U 

J:Vn 0 q 14 1 ~ 5 <Z)SI»T? [ (M^M^ffi) -2) r (4 0 ~ 3 <£>^$t& 

9. (A) Tffi-jH^: (I) T?*3ft33»&*fb-£«K (B) (B-l 

) (A) ^©a^Mft^Xtt^©^4»^MlSbT>r*>tt©«#S:^ 

«L^«-fb^&tf (b-2) y;i/* y ^^^A^Stftis^&^ftsi^ 

-r > £ &M-£ $ 3 3 £. IZ J: y # e> ft S ±13 6 £ t=. it 7 fB«<£> 7 n tT U > 

[0 0 0 8] 
[ft4] 




[0 0 0 9] 

C^cp, Mtt«»#*m3~l 0«Xtt9>*^>f K^©^«t63RS:^U, E 
&tfE 2 te*ft : ?ftSglS'*n^>*S?xx;i,g, -O^x;^, MSI-f^ 
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Kg, *X7^ Kg, ^b**S&^5ll^l£©tf»^e>3g«4xfcBBfi : f- , T? 
&oT, A 1 &tfA 2 Sr^LTSR««3S€:^rtL/rfey, *fe-£*i6>ttfc#v*JC 

, &8t©Xttra&*e%MfcoTV*T : fcJ:<, i©X, E 1 , E 2 XliYt^ib 
T^T*>J:V^ Y fcUW X&g U Y «»© YttHCT?* 

HfcoTV^%<i:<, i&<DY, E 1 , E 2 XttXfc3R«LTV*T% J: <> A 1 R 

*iitg, ^lgti~2 o©/Nny>^«-fb**H, aiafr^g, >f)\;~?—vu 

0. ^fS, *X^g, -O-, -CO-, - S -S0 2 -Se- -N 
R 1 -PR 1 -P (O) R 1 -BR 1 -Xte-AIR 1 -£j*U 

r 1 wfym*, mm$ti~2o<Dmit*mmx&mmmi~2 

0 (D/\utf>^mitykmm$:7jkL, ^n^itfc^^zm-'X^m^^x^x^ 

J: V^ 0 q it 1 ~ 5 (DmmX* C (M0>jgmir) -2] &j*U rli0~3«?: 

li. _tiai~i 0(Z)v>i r ti^tc|a«oyD t°L/>^M^, ^ntfi/>>^. 

[0 0 10] 

*»w©^ofcri/>*«## [i] . *©«3i*as [2] , zfuvuy 
&ffimm&,®> [3] Mtftc/^ft; [4] &TfzfuVUy&m%&'gM [5] &co 

[l] ^ntfi/^MHrtt 
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*ftm<D7U\d l/>MM(t TIB <D (1) Jktf (2) £g#^SfilEi-# 

(1) 2 S'Ca^Vyizmft-tZ&ftM (H25) ^0~80li%T'fe5 

(2) D S C$!IaEiIC33V'vT, gj(j& (Tm CO ) £j?;£&V^\ j£v^iTm&^ 

A 6 X (Tm- 14 0) 
##§HJ?(Z):/n t? b^m^A^ 2 5-C©^\drit>iC^ffi-tS^* (H2 5 
) ^0~8 0li%T'&S. #£L<t±. 0~5 0li%, 4#&C$?£L<te, 0 
~2 5ft*%T'&3 0 H2 5&, JgBJ!'ffi<gT^©J§?H £ V^*£ -5 

[0011] 

H2 5 :/Dfc? l/>^S£-#<Z>fC* (W Q ) i:I1^5:2 0 0m 

L<Dss*Vy$lZ, 2 51C, 3Hr^±#fi^ L fc^Oft* (W 1 ) ZW 

H 2 5 = C (W 0 -Wj ) /W 0 ) X 1 0 0 (%) 

$ &ic*|§^©yn^i/>^a^li, DSCM^IC^VNT, (Tm (°C 
) ) &j*3fcV^\ l&Wtl£WZT m*B?M&&T mtmMWf&AkHtfTm 

[0012] 

AH^6 X (Tm- 14 0) 

AH^ 3 X (Tm- 12 0) 

AH^2 X (Tm- 10 0) 

[0 0 13] 
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Tm^AHit DSC«9StCJ:y#«>S. m&&&Mttk* 
ff (rt-*y • x;i/V-*±§g, DSC- 7) ^lOmglilM 
T2 3 0TCT'3^F4iiim 1 OTC/^OTC*T*»a , r*. £!d{C. 0 °C 

T*3#H«#*bfc«, l OTC/^*C#»S**ri:JcJ;»J#&tife]|l[«pi»J»A- 

[0 0 14] 

*m%<D?u\±vy3kmi$m*, ±m<DMmzmr=.-tz tizzy , #e>nsj& 

[0 0 15] 

-f -ICfctfS 2 5iCJ^TT*^ffi*rsyntri/>^m-^#:0D^a (W2 5) #2 
0-1 0 0»*%t?&5££jW* Lv> 0 $^(C^^L<«, 3 0~1 0 0 MM. 
%, 4#K#*l,<tt, 5 0~10 0J(i%f»6. W2 5&, :7nfcri/>*fi-£ 

sMSElCJS^TfcJ:, W2 5 #2 0 %%ffiT'\t, £fe«M£#& <& »; 
%) 7?fe So 

( a ) m&m 

nWm&ZUmi 3 5riCfgfffrL£TREF;*7^,MC^AU ^^T'^I 
5^/fMiCT&*{C0 0 C£T'l$MU SO^-^KU ttf*&ft#C*!I«ffi 
tCig||ft£-£5 0 #M5£^4 0r/^{CT^?7AI:l 3 5-C£T*#M 
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(b) mum®, 

(4 . 6^X150 mm) 
yU-±JV : G L-tMx>**±gg JtJSillmm KBrir;b 

mwitfy? : -zyi/^ymmim ssc-3ioo^y 

/VU'7*-'7> : GLif-f X>**±®! MODEL 5 5 4t-^> 

— ##IifiW» : 3IS*X3g*fcS R E X - C 1 0 0 iSM#§ 

FOXBOROlil MIRAN 1A CVF 

A/ — Zf : A/Va^tm 5 0 07^^n'J'VhWl/-y 

(c) ajj£&# 

: o uwiy-gy 

nnmm : v. 5 g /u * wi/ 

: 5 o o v>r ^ n u >y h ;i/ 
: 2. O^'J'J^hA/^ 
**ffitfc»t : 3. 41/tm 

Jj^&ftmffl i^n^V^P (3 0~6 0}tyi/a) 
*9AjafS^* :±0. 2'C#|*J 

o 

[0 0 16] 

[a] -fu^uymm&ft 



1 1 
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(1) W (mmmm) ^2 0-6 0€;i%t'fetJ, 

(2) ^-fe^/O^^ (r r r r) £ (1 - mmmm) #TSB©|» 
^&Tii£:L, fro, 

[ r r r r / (1— mmmm) ] ^ 0 . 1 

(3) IM&?nvh^y^-&CfcttS2 5TCJgilTT*^ffi-rS^* (W2 5) 
^2 0-1 0 0 f?4%T*&S 

- F^f^fi©^a^cD^fco^^cZ)^^^^v^^^c^$t^^) 

[0 0 17] 

^fg^MVM^ti*;* Vlyfy F#*P (mmmm^) x>f • if>/< 

U (A. Zambelli) ^ICJ: U r Macromolecules,_6_, 9 
2 5 (1 9 7 3) j T-mmZftttrnzmML. 13 C-NMRX^?hM^f 

#»IB©^nt:i/>#iI^fi!)^ V K#*S (mmmm) ^2 0=E;i/% 

^feo§®IEi:^5. 6 0^/i/%&jH;fcSfc#tt*#W<fcy*J* 
L<&V^ |WI C < Kdfr* (r r r r ##0 /KU^nk? l/> 

^^-igcf»(Z>^>* y F#&T*£>^iZ ^^^T*fe«5o [ r r r r / (1-mmmm 
) ] tt, JilBO'O* >y K*fi©^4s*»&#«>&n, If 

piiAPPCDMt^'j, ^feos*«i9u jarett^ffiT-rsr ^sufc-rs 

o #$&f$!<Z>^n £l/>JlMttM-&#© [rrrr/ (1 -mmmm) ] #0. 1 £ 
IiSt^fcO^©I0i:^S. &fc> 13 c-NMR^^^h;i/«tt x-r 
•IffSU (A. Zambe 1 1 i) fCiU TMacromolecules 
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,_8, 6 8 7 (1 9 7 5) j tf- V\ TIB^SS&tK 

[0 0 18] 

: B&m? m) iJNM-EX4 0 0i 13 C-NMRlf 

ism - -fu b>%-£7 r ajy'7vyym 

mm : 2 2 0mg/^'J'J-y bJl 

i^m : 1, 2, 4 - h y ^nD/<>if>i:S/<>1f><Z)9 0 : 1 0 (^*it) 

JVUXfB : 4 5° 

: 1 0 0 0 0 M 

[0 0 19] 

(4) ^y^>^»y (mmmm) ^3 0~5 0%TfeU, 

(5) (r r r r) h (1 - mmmm) #TiBtf>58 

[ r r r r / (1— mmmm) ] 0 . 08 

fro, 

(6) #l^n7h^77-f-iCfeWS2 5°CJ^TT'^ffi-t^.^* (W2 5) 
^3 0~10 0 It%T?^-5 

(7) (r r r r) t. (1 - mmmm) ^TSH^ig 
[ r r r r / (1— mmmm) ] ^ 0 . 06 
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(8) #^D7h^77^f -lCfctt5 2 SVMTT-mm-t&f&ftA (W 2 5 ) 
#50-100 

(9) y K#s£ (r r r r) £ (1 -mmmm) #TgB©W#&ift 
[ r r r r / (1— mmmm) ] ^ 0 . 05 

(10) #M^nvh^^7-r-lCj3^S2 5rj^TT'^m-rS^* (W2 5 
) ^6 0-10 0MA%T*$>& 

[0 0 2 0] 

*»i©^n bT It tt, W (rmrm) 

#2. 5 LV\, (rmrm) #2. 5 

7 y KdS-sP (mm) , ^ h U 7 y ( r r ) , h V 7 v (m r ) 

[0 0 2 1] 

(mm) X (r r) / (mr) 2 <2. 0 

<&U, 3»W*e, IIMfctt 9 > J* lc«*iS. *|§0^©^*Dtrb> 

fil^tbTH ±^(D£&©M#«m2J^T, #F*L<«:1. 8~0. 5 
, S&tc#*L<lii. 5 — 0. 5©iffl-efe§. MJTv WttiiHB 

[0 0 2 2] 

GPC) tSJCJiyfflDtLfe^*^* (Mw/Mn) #4 &T&tf /Xtt^" h 9 

vymmrpi z sTuzxwfeisfcmmttm m #o. 5-15. ofs/»jyh 

;U/g*^*L<, Mw/Mn^3. 5JKT&tf/Xtt [77] #1. 0~5. 0 



1 4 
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. 0 — 3. Ot^U y h^/gjWfc:*?* Lv*. fc^T'fc «fc L<& [77] 
# 1 . 5 ~ 3 . Ofi/'Jy h g , #fC#£ L < 2 . 0 ~ 2 . 5fi/'J*;b 
;i^/gT*&£ 0 (Mw/Mn) #4 £^;L££^£o##2§£L£:*J 

, SkKUKS Cn] #0. 5fj/'J*;b^/g*am ^feo|^J84t5li 

[0 0 2 3] 

JtgBMw/Mntt, y^-$l-i/ 3 >^D7h^77 (GPC) & 



:TOSO GMHHR-H (S) HT 
4&ffi#f :«^D7hmiRlMai WATERS 150C 

mm : 1, 2, 4-hu^nn^>if> 

iWJtiaS : 1 4 5 °C 

mm : 1 . 0*'JiJy 

: 2. 2mg/^J'J>vh;i/ 
&A* : 1 6 07^^D'J'yb^ 

|&ife#$ :Universal Calibration 



||f7D^7A:HT-GPC (Ver. 1. 0) 
[0 0 2 4] 
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4#{CTmlCO^T»l 0 UV>. Tm&tfTcte 

ttl, DSC-7) £MV\ «#1 0mg^il«T2 3 0rt'3«i 
L£^> 1 Or/^T'OTC^T'M-t-So ^©il^C^^tl^^^blgl^^-^ 

[0 0 2 5] 

Aom^tiK TfB©59^ (1) 

[ (m-2, 1) + (r-2, 1) + (1, 3 ) ] S 5 . 0 (%)•••( 1 ) 

[^cfJ, (m-2, 1) {± 13 C-NMRT*M£L£* V-2, 1 If Al^P (% 
), (r-2, 1) }i 13 C-NMR«bt7t^-2, 1 Jf A^f^ (%) 
, (1,3) tt 13 C-NMRT'8CI^Lfc 1, 3mA^mm (%) Sr^-Tc ] 
fit§tS^0*Wtl<, S^tcBB^ (2) 

[ (m-2, 1) + (r-2, 1) + (1, 3) ) Si. 0 (%)••• (2) 

»J#*LV^ #IC@5#^ (3) 

C (m-2, 1) + (r-2, 1) + (1, 3) ] SO. 1 (%) - (3) 

[0 0 2 6] 

fcfc, (m-2, 1) , (r-2, 1) (1, 3) ttGrassi £>tf>#g 

© (Macromolucules, 21, P . 617 (1988) ) ^Bu s i c o (Macr 
omolucules, 27, p . 7538 (1994) ) {C^^V>T 13 C-NMR^^^ S;i/(Z)tf- 

16 2 0 0 0 - 3 0 8 3 5 8 3 
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(m-2, i) it. ±*7jimmmmK&n&m&&mKM-t&i i . 2 P 

£*V-2, lffiA^mm (%) T*&3o (r-2, 1 ) tt, £**;i/ftJMR« 
£fcttSfc4Hft£lC>rrS 1 5. 0 p pm#j£»C3Ktl«P a, r threo JC»M"t 

o (1, 3) tt, ^^^>«*««»CfeWS«l^3ia!»C#'r*3 1. 0ppm# 
i£fC3l*lST0, r +iC!liM , t^tr-^©a^^CDi:b^^mm$tl-5 1 , 3# 
A^*^ (%) T'&£„ 
[0 0 2 7] 

«WK:«iwsftfcv^©#j:y#£L^. -©2, lSAJcajR-r*^^* 

Jungl i n g (J . Polym . Sci . : Part A : Polym 

. Chem. , 33, pl305 (1995) ) Kgt5 VnT 13 C - N M R X ^ ? h ;i/£> fcf- ? £> 

zvf-v ^^';^ntri/>T*ii, 1 8. 9 p p mtfi£ testis tr-^n - 

[0 0 2 8] 

#tt*©&«^*<5&»S?x*;bx-5Sn/»ffi*# 5 Sr*%J£UiT*&£ 3 h 2>W 

[0 0 2 9] 
ttffittW- : 1~2 g 
: 

: ^x^;i/x-5=-;b 
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ttmHI8fi[ : 1 8 0®£k± 

[SJx^/bX-^JWsCDJrtffl* (g) /tt&#A°?**-f|* (g) ) XI 00 

0 OMP agTt^SiilWSK, «fcy$£*l/<«7 OMP aJ^T 
[0 0 3 0] 

[a' ] zfuvisy&Pkm&ft 

^m<D^uhfuy^m^mt, tib© cd ~ (2) zmft w 

# l/>i!If^W/XB|li4~2 O^a-^-l/^^ >©^M^#T?*<6. 

(1) 13 C-NMRM^fCj:2>ir^0m^ (P) #5 5-9 0 *E ;!/ % *C *> »J 
, #o 

(2) #jS^nvh^77^-tfeWS2 5°C^TT^ffit--5^» (W2 5) 
#20-1 00 S£4%T*&3 

& (P) tt, ISIB002fs:i?ti© JNM-EX4 0 Of NMRgg^V\ 13 

7f K (mm) #^&M£bT:£&fc#T*&*o 3<Z>M#*£ if, 3£tt3!)PJ 

IBS (P) #6 5~8 Q^;b%T?»5fc3&lC#*UV\, fiAcMttlB* (P) 

0 € & il^I t ^ 'J ttt'^ < * 5. W25#30~100« 

A%T*&2>£2 *>\zfr£ b <, 5 0-1 0 0R4%T»<Si:WJC#* UVn 0 W2 
5#2 0%*»T?tt, sfe*M£#fc<fc5. W2 5 OS"*2ferJfW€*Sjtt, 
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[0 0 3 1] 

t/ny (GPC) &UZ&*)WfeLfc#3-mft1ij (Mw/Mn) ^4«TSt>'/X 
tt^h^U>»jKtf>l 3 5"CiCT^bfe^pg)fe^ [tj] #0. 5-15. 0 «r 
S/U y h/l//g##*L<, Mw/Mn^3. 5J£*T2fctf/Xtt M #1. 0 
~5. O-rS/'J V S;i//g#£ £tC#£ L<, Mw/Mn^3gTM/Xli [ 
7?] #1. 0-3. OfS"J V b)\s/ gWftlZftt (Mw/M 

n) tf4zm%.z£. s<tc^%t>m*£-tz>z.£tf$>z> 0 mrnmrn tvi #o. 5 

[0 0 3 2] 

(Tm) StKMS-ffciaS (Tc) #&oT*»fc<T ; k<fcV^ *KttCDj^*(» 
&fcV^fc#V*tt<BVv|ilU #lCTm&CO^T& 1 0 0 °C KTT'feS 3 £ 2>W£ L 

AH, Tm&tfT c CDM^^ttltflBt im l5TfeS„ 
[0 0 3 3] 

, SWK.yx^^x— r/H*m*©«l3ett, iyia£H>fDT*&6 0 
[0 0 3 4] 

0 0MPa#T^*«£fcjW*L<, J:»J#*U<tt 

7 OMP aJ^TT'&£o 

>hLT«, x^^>, i-zf^-y, l-^y^-y, 4 1 -Ky^y 

, 1 -/\3fiz>, 1 1 -^-fe>, 1 - K^ir >, 1 --r h^ft^ 

, i -^y-rizy, i -*>7 zfty, i -x>r n-fe^j&ifA^tf e>*u #38 
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[0 0 3 5] 
[0 0 3 6] 

C^ntfi/>«M^ (a) W^ntfi/>|*I^ (a' ) CDiOt#&] 
^Wic^^5yn^i/>#ilM (a) &tfynt?u>^&m^tis (a' 

#iMt5MXtt^n hf l^>ilX^l/>S.^/Xl«^4 ~2 0©a-^* 

8 - 1 9 3 0 9 #H§HB 61-130314 3-1630 

8 8#<&fg, #H8¥4 - 3 0 0 8 8 7 #^$g, #Hg¥4 - 2 1 1 6 9 4 ^4**, 

- 5 0 2 0 3 e^tkm^izmmznz i^r>^n^>^i;i-M, 

[0 0 3 7] 

^ mm^mmLx^^>mm^:mit^mi)^^^m^n^h<. *frx%. 210 

mbnz*zn±yMmzm^x7n¥uy*m&mG?zfimxi$'7u¥uy 
£.x.ruy%.T$/xi*mmm4~2 00a -it\/-7 4 yz&w.it'rzjjmtft* 

(A) -jR* (I) 
[0 0 3 8] 
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[ft 5] 




[0 0 3 9] 

C^cft, Mtt^fSB#*^3~l 0jfeXtt9>*7>r K^O^MtcJR&^L, E 

feoT, A 1 &tM 2 &/MT^i«j|^Lti3»J, £fc-£*l£tefc#^{C 
, «^©X&|ssIDT*feM&oT^T%J:<, lfi©X, E 1 , E 2 XliYfc^ib 
M^ot^tt <fc<, ft&(Z)Y, E 1 , E 2 3t & X £: 55$§ L T V ^ T % <fc < , A 1 R 

Tkmm. Mi~2o©Ao^>^wis, iitti, m-fA 
xx^m. -o-, -co-, - s -so 2 - s e -n 

R 1 -PR 1 -P (O) R 1 -, -BR 1 -Xtt-AIR 1 -&*tU 

r 1 iz*mm*> wfym*. mmmi~2o<Dmit*mmxitMmmi~2 

<fcVN„ q & 1 ~ 5 (D&mT* t (Mtf)jg^fi5) -2] £j^U r & 0 ~ 3 <D$m. * 

T*mznz>m®i&mfc&m. m (b) ^ cb-d (a) f8,ft<Dm®±mit& 

feXlifffl»tS{Sbt^t>ft0^5:^l^MM (B- 2) 

mmm^^^^m. tt^t^u^iyyt^uy^yxit^mm^-z o<d 

[0 0 4 0] 
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±gB-«5£ (i) tcfevNT, Mtemmmmm-i omxit^yzj^ k*#i 

0>&JB7nJ& : S:a*U ;RttM£LT&^#>, *?;i/nx?A, s\?-V2±, -f y h 
U?A, ^tS?9A, *DA, x nA;i/h, /^^^Aft^ 

-N<) , ^7 01 (-PO , OCR-, >C<] &Z>*3il}t 

^ti osiR-, >si<) aau R\t7km&t~\*mm$Li~2 oomt 

[0 0 4 1 ] 

H&oT^T%J:<, <ffitf)X, E 1 , E 2 XteY^HLTVNT&JcV^ ^X© 

2 OCD^^^-T KS, OT1-2 0(DTy)im&£tfmf £*l£o -7j> Ytt 

, fffiCDY^E 1 , E 2 XttX^SKWLTV^TfeiV^ gY©;WXga©M« 
£LTte, T$ym, x— r-;i/3S, *770E ^tfx-^;i^fc£f 

[0 0 4 2] 

a 1 ma 2 i*r.^®m&*zffii!?'tz>r-m<D%inmx2b-oT. mmm. 

l~2 0©^ft*3RS, ^^1-20 (D^ny>^ft*IS, 
, ^7-OAMS> XXtfl, -O-, -CO-, - S -S0 2 
-Se- -NR 1 -, -PR 1 -P (O) R 1 -BR 1 -X&-A1 
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[0 0 4 3] 
[ft 6] 



/ \ 




[0 0 4 4] 

(R 2 MR 3 tt-eti-Tti^M^Xl±^tS:i~2 0<D^fc7K^ST% -€-*i<=> 

TVNT%<fcV^ e tt 1 ~4 CDSflR&a*-*-. ) 

Testis *><D&mf*>n. z&MzftmtisTiz, ^uym, -x 

, 2-*/#w\**/i>>&, tr^y^s (ch 2 =c=) , *?*ms/\) u> 

OW^/l/S/U l/>*##*gT*&S. q it 1 - 5 <£>SP$tT* C (MCDjg^flf) -2 
[0 0 4 5] 

3®-^ (i) •essstisai^JR'fb^Jcfev^T, e 1 ;&tfE 2 #*f*5/ 

tfA 2 ©Si«S©j|i§^tt, (1, 2' ) (2, 1* ) 3 

<z><fce>fc-ji85£ (i) vm2nzm®&m{t&®i<D*X'it. -mn an 

[0 0 4 6] 
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Mb 7] 

R 4 




• • • C I I ) 



M Xq Y f 



[0 0 4 7] 

±ia-«^C (ID lc£v%T, M, A 1 , A 2 , q&tFr»i±fii:HrCT**. 

§5. y 1 j*;i/-r x&s&^u y 1 #«»&*»^ mmvY 1 \zmvx*%m 

tOTtt, (I) ©YODHi^T'M^bfe^o^l^C^o&Pifsri:^-?? 

r 4 ~r 9 itzft^nTSimm*, naf>m*, mmmi~2 oa&it*. 

R 4 ~R 9 «£#HUC|fiI-T*&JI&oTV^ : foJ:<, BI* , r*l6H±*«fe*«V^ {C 
Hg-£LT*«:7gJifcLT^T*>J:V^ fc^T'tu R 6 £ R 7 itmZJ&f&lsX^Z Z. 
£JBlT$R 8 £R 9 &m*BmLX^ZZ.£&ft£L^ 0 R 4 &tfR 5 ilbtli, 

[0 0 4 8] 

fctt, B2&^tf (1,2') (2, l* ) -S3g«Mtf#*Lv\, 
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-«5S (I) -V&Ztl&m&&m{k&QlKDMt<*W£LX\*. (1, 2' -x^ 
uy) (2, l' -Ji^uy) -fx U>-rx;t,) VA/ zi — VUWuV K, 
(1, 2' (2, r -fx (>f>-rx;i,) 

^^DUK, (l, 2* ->fy^nif'Jf» (2, l' -fy^ni^'Jf 
» -fx (-f^T 1 -;!/) yw-w^n'JF, d, 2' -x^i/» ( 
2, i' -x?-b>) -fx (3 ^i/n-^A^^ny K 

, (1, 2' -Xf V» (2, 1* -X^l/» -fX (4, 5-/OW> 
^x^) ^a-^A^n'JK, (1, 2' -x^l/» (2, 1* -x^l/ 
» - fx (4 --f vx'nf ;W y^x;!/) vn,n — ?J*V9 n V K, (l, 2 
• ' -x^:>) (2, i' -x^i/>) -fx (5, e-s;*^;i/>f ^x/i/) 
^ni>?Ai?^n'JK, (i, 2' -x^i/>) (2, i' -x^i/>) -f 
* (4, 7 - i?>f y tf;K. >f-^) ^n-OA^i'O'j K, (l, 2' 
-x^^» (2, l' -x^» -fx (4-7x^;H>f-;i/) 
x^At;^nUK, (l, 2' -x^u>) (2, l* -x^u» -fx (3 
-*^;i/-4 ->f yjuifiijy^-ji,) Vfr-n—V^VVu V K, (l, 2' 
-x^l/>) (2, 1' -x^L/» -fx (5, 6 
nx^^n y K, (l, 2' -x^i^) (2, i' --f v:/nf y ^y) 
(-r^^x;v) d y k, (i, 2* -^i^) (2, 

1' -xf l/» -fx (>f i/^x;!/) *?A> n-^Ai/^n'J K, (1, 2' - 
(2, 1* ->f y^nf y -fx (-fyf'x;!/) j;;i/3X^A 
^n'JK, (l, 2' V u» (2, l* -^f;i/i/'Ji/» 

fx W>f-;i/) ^3->?a^d'JF, (l, 2' 
(2, i* -v*mt/V uy) fx (3 -j*fyi/>r y^—jv) Vfrn—v&V 
*nuK, (i, 2* -e;^^;i/i/y i/>) (2, i* tr 
x (3 -n-y^;w y^-ii) V)\,x=.y2**?>7u y K, (i, 2' 
n/i/vi/y) (2, i* -^*^;i/£/y fx (3-i-^aw>f- 
;b) vn/n—y&vvu y k, (i, 2* -^pi^;i/e/y b>) (2, i* - is 
*^;i/i/y i/y) fx (3-h'j^f;vi/'j;i/^f;H>fx;b) 
^D'JK, (l, 2' -j;^f^i/'Jl/>) (2, l' -^^f;i/>>'ji/» 
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tf* (3 -7i-^^f>f-^) *?frn=.VJ**?9u U K, (1, 2' -y*?- 
;i/yyi/y) (2, l' -i>'^f;^>'Ji/» tfx (4, 5 -sO^-j y^-fr 
) ^nn^A^a'JF, (l, 2' (2, l* -s;* 

5^;i/yyi/y) fcf* (4-^v^dW>t-;v) ^ai^A^^n'JF, 

(l, 2' -^f;i/^yi/>) (2, i' -£?*^;t/£/ y yy) (5, 6 
-y*^;i/y y^-;i/) yji/n-^A^D'JF, d, 2' -^*^;i/yyy 
y) (2, i* — y*^;wyyi/y) if* (4, 7-i;-i-^nif;H>f- 

s^bn^^^a y F, (l, 2' -^WJl/» (2, l* 
t^jii/V uy) \f.7. (4-7x-fl/>f>f^) ^ni^A^^n'JK, ( 
l, 2* -^f^/i/'Ji/» (2, l' -^fii/i/'Ji/» if* (3-^^ 
;i/-4 - i -^n vf;i/-f ^f 1 -^) ^Vi/n-^A^^ n u K, (l, 2' -s?* 
^;i/yy yy) (2, i' -^f;i/i/'Ji/>) e'* (5, 6-^>!/^>f- 
e;;i/r2-^Ai?^n y K, (l, 2' - s?* ?yi/y y yy) (2, i'-->f 
yynbfy^» - tf* (-T ^ai9A^n'J F, (l, 2' - 
Vff-frW yy) (2, l' -y y yntru ^y) -tr* (3-^fM>f 
^3i^^D'JF, (l, 2' -s;**yi/S/y yy) (2, l* - 
yyyntfy^y) - tf (3 - i -yatr;i/y >^^;i/) s^n—^A^n 
y F, (1, 2' -^^i/'Jl/» (2, i' --f yyai^y -r>) -if* 

(3-n-7fH>f-;i/) ^nOA^i'n'JF, (1, 2' 

yyyy) (2, i' -y yynif y^y) -if* (3 - h y *^;vy y 
M>f-^) ^a^^A^^D'J F, (1, 2' -i;^f;^'Ji/>) (2 
, 1' -yyya try ^y) -if* (a-MJ^f^s/'JMvf-)!/) 
--)Ai?^'JF, (1, 2' -i?^f;ii/'Ji/>) (2, l* -yyyntfy 
^y) -If* (3-7i-H>f-;i/) ^3-9Z»^D'JK, (1, 2' 

-^WJi/» (2, i* -*^yy) -if* (>f>f-;v) yvni-? 

AyjrD'JK, (1, 2' ->>7f;bi/'JU» (2, 1' -^f i/» -if* 
O-^fM^f-ii') i;>3^^Ai;^D'J K, (1, 2' -*?**fri/V 
uy) (2, l* -^f u» -if* (3 - i -yn if;by y^ryv) ^3- 
7i.y^D'JK, (1, 2' -v**ju*/vi/y) (2, i* -^fu» -tr 
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* (3 -n-^;v>fy^-;v) pjizi-V&w u U K, (i, 2' -*J*3- 

JVZ/VUy) (2, 1* -j*^l/>) -\Z7s (3 - F U *^)IZ/V Jl*?-JlJ> 

^l/a^^Ay^D'JF, (l, 2' -S?^f^i/'Jl/» (2, 1' 
-*^i/» -tfx (3-hu^f^^'j;H>f-;b) s^/mx #AS?*ny 
F, (i, 2* -i;7i-;i/i/'Ji/» (2, i' -if* (-o^ 

x/i/) ^3-9>*;jfDUK, (i, 2* -i?7i-^>'juv) (2, i'. 
-*^i/» -tfx (3 -j*^/b>f ^x/i/) ^l/ni^y^n'JF, (i, 
2' -i?7i-^>'Jl/» (2, i* -bfx (3 - i -zfu tr/v 

>r>^-;b) V)\/ a—*7M»i?#uv f, (i, 2' - s; 7 :n-/i/$/ y i/>) (2 

• ,1' -^^l/>) -tTX (3 -n-^/I/>f >-5=— /!/) ^/l/=r-^A^^ n y 
F, (1, 2' -i^xX/l/^y l/>) (2, 1' -*^l/>) -tfX (3-h 

y ^^-/i/S/y/i/^^/u>f >•?-/!/) ^/i/3-#A2/*n y F, (1, 2* -^7 
x— /i/^y i/>) (2, l* -^^-i/>) -if* (3-h'j^f;w>g;w>f 
—/i/) ^/i/n-^A^^ny K, (1, 2' -j/^^/i/S/y i/» (2, i* - 

^^f^J/'JU» (3-^fjI/i/^D^^i?XlA) (3* -*^/l/£/^D 

^>^i;i^),^i/2Z7Ai?^n'JK, (1, 2' -s?*9-j\/i/V i/y) ( 

2, 1' ->fV7"Dlf'Jf» (3 -*^)Vi/?V<yZp3i=LJl) (3' 

n^># £?xx/i/) ^3^7A^oyF, (1, 2' -J/*? 1 /!/*/ 
^ y i/y) (2, l* -x^i^» (3 v<y* s;xx/i/) (3' - 

^^/l/S/^n^>^^X-/l/) 5//1/3 — ^aj/^d y K, (1, 2' -X^lx> 

) (2, 1' -*^i/>) (3 -*^/t/£/*n^># s;xx/i/) (3' 

ist w<yz ^ s xx/i/) s/zi/nx^A^* n y K, (1, 2' -x^>) (2 

, i' ->r v ymfy^ 1 :/) (3-^fjbi/^n^>^>'i-^) (3' 

HZ/ 2 uKy $ ^ii/n-^Ai/^n'J F, (1, 2' ( 

2, l* -^^i/y) (3->if;i/i/^D^>^ii;v) (3' -*^/i/£/? 

D^>^'i-jl/) ^l/n-^A^^D'J K, (1, 2' (2, 1 

' ->f V7°n if y -r>) (3 -^^/i/S/^ yiui/) (3' -*-^/i/S/ 
^a^^'ia) ^mx^A^n y F, (1, 2' ->f v:7n tf y 7=:/ 
) (2, l' --f y^ni^Jf^) (3-^^>>^D^>^i?i-ji/) (3' 
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-^^i/^n^>^t^x^) i;;i/3-9Ai?^D'J K, (l, 2' 
jvi/vuy) (2, i' -s?*^;w>u uy) (3, 4 -^*^;w>? a^># 
(3' , 4* n^>#^xx;b) ^i/n^^Ai/^D 

UK, (i, 2' -^*?-;w>U u>) (2, 1' ->fy^Dt^'Jf» (3, 
4 -V** friz 9 n^># S?xx;t/) (3* ,4* -^^^-^i/^n^>^^x 
3) ^ni^A^n'JK, (l, 2' -^WJi/» (2, l' - 
x^i/» (3, 4 -^*^;i/^*n^>#^xx;i,) (3' , 4' 

yiUl/) ^3i")Ay^0'JF, (1, 2' -x^L/>) (2 
, l' -* + vy) (3, (3* , 4' - 

# i/7fJl/^^D^>^'x-jb) Z?)l> n — V tt V K, (l, 2' -x^u 
>) (2, i* -^yyntru^v) (3, 4-y^;w>^n^>^yi-;i/ 
) (3' , 4' -y^f-fri/tu^yZV^-fr) pjin — VMiiJiruV F, ( 
1, 2' (2, 1' (3, 4 -^^l^? D^O* 

s;xx;ix) (3' , 4' -y^f;^^n^>^'xi;i/) s;;i/=ix?A^? n 
uk, (i, 2' (2, i' ->r v^ntr u^>) (3, 4-^* 

^;b£/?n^>#^xx;i/) (3* , 4' -^f;i/i/^n^^^xx;i/) s? 
A/3-9Ay^nUF, (1, 2' -A VZfUWry) (2, 1' fV^D 
Wr» (3, 4-^^b>>^D^>^yxx;i/) (3' , 4' 
^ i/^D^>^xxjl/) ^x^A^^n'i K, (1, 2' -^f-^i/'JU 

(2, i' -ytf-fri/VX/y) (3 5 -jL^-jii/^u^y^v 
xx;i/) (3* -*^;i/-5' -xf^>>^n^>^xx^/) ^n-^A^ 
*nuK, (i, 2* -s^^/us/y i/» (2, i' -^f^s/yi/» ( 
3-^f;^5-xf^>>^n^>^;xxM (3' -*^;i/-5' -x^;i/ 
i/^n^>^xx^) i?;i/3x^Ai;^D'JF, (l, 2' U 1/ 

>) (2, l* -^f;bJ/'JU» (3-^f;i/-5->fy^D^i/^n^ 
>#*;xx;i,) (3' -j*f-;b-5' -^v^n^i/i/^D^>^i?xx;i/) *; 
;bnx?As;*n V h\ (l, 2* -^WJU» (2, l' -^*^;t/ 
i/Vl/y) ( 3 - ^ f Jl/ - 5 - n - jl/ i/ ^ D ^ > ^'xx jl/) (3* 
;i/-5' -n-^ji/i/^n^^xx;i/) ^nx^Ay^n'J F, (l, 
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2' -i/^fJl/i/'Jl/>) (2, 1' U>) (3-^^;i/-5- 

7i-;^^n^>i?x-jb) (3' -7i-;^^n'<>^y 
xx;i/) ^n-^A^^n'JK, (1, 2' (2, 1' 

-4 v^n bf yf>) (3 -*^;t/- 5 -x^;i/S/*a^>#^xx;io (3* 
-*^;i/-5' -x^;i/S/^D^>#^xx;iO ^nOA^^n'JF, (l 
, 2' -^WJl/» (2, l* --4v7u\ZV?y) (3-*^;u-5 
- i -^nif;i/i/^n^>^^xx;b) (3' -^^;i/-5' - i -7u¥;ii/ 
^n^>^i3) ^;i/nx^Ai;^D u K, (l, 2' -^f^/J/'Jl/> 
) (2, i' ->r v^ntf ijf» (3-^^;i/-5-n-^;i/>>^n^>^ 
• ^xx;i/) (3* -*^;i/-5' -n-^J/^D^>^iijl/) ^^nx 

>?A^nvK, (l, 2' -^fji/>>'ji/» (2, i' ->r y^nif 
» (3-^f;i/-5-7x-;vi/^n^>^^x-;i) (3' -*^-;b-5' 
-7i-;i/i/^n^>^x-;i/) i»a^7^i>^n'j K, (l, 2' -^^5=- 
jut/Vi/y) (2, i' -x^i^>) (3 5 -x^;w>? n^>#^' 

xx;i/) (3* -*^-;i/-5' -x^;w>? n^O* ^xx;i/) ¥)\sn — V I±V 
^D'JF, (1, 2' -i;^f^i/'Jl/» (2, 1' -x^l/>) (3-*^ 
5 - i -ynif;i/^^D^>^^xx;i/) (3* -*^;b-5* -i-^n 
tf;i/^^ n^># ^xx;i/) V)]sn-yi»P>7 n y K, (l, 2' 
^ (2, i' -x^i/>) (3-^^;i/-5-n-^;i/^/^n^>^^ 



xx;i/) (3' -*^;i/-5' -n-^i/^n^>^i-A) $?;i/nxi? 

a^d'JF, (i, 2' -s;*^;w>y (2, i* -x^i/>) (3- 
^f;i/-5-7i-^i/^n^>^>'i-^) (3' -^^b-s' -?x.—)i 
i/V w<y# >^xx;i/) i/Vi/nx^A^^n U K, (1, 2' -WWJI^ 
y) (2, i* (3-^f;i/-5-if;i/i/7n/<>^^x-;b) 
(3* -*^-;i/-5' -xfji/j/?n^>yxx;i/) i?;i/nx^A^^nU K, 
(l, 2' -v**jut/Wy) (2, l' (3-^^;i/-5-i 
-7°a^i/i/^n^>^*xx;i/) (3* -;*^;i/-5' - i -zfu tr;w>* a 
^xx;i/) Vfr-a — *>2*V9 n U K, (1, 2* ;w>'J l/» ( 



2, l* -%^-vy) ( 3 5 - n-7'f;i/i/7D^>^i/xx;i/) ( 
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iI6~2 0©T'J-;i/t^^S, ^ii7~4 0©7;i/^;i/7 , J-;i/i, mm 

mmmi-z o<DT*/)i**i/m, ti^^n^Ks, x\t&tmm2~2 o<d^ 

fDiS^^ft*il&it= G 1 ~G f (Doh2-D&s±i,m^mmLX^X 
fciv^ fte [ (t^Cv&MM 1 (DJfr^ffi) +1] ©$l$££^t\ ) , [Z 2 ] " 
^H^m©^©*f^ (pKa) #-1 0J^T©^1^>^^^ KSMMttX 

yjlytU-JVm, R 13 i$mmmi~2 0<DT)]s*;im, 7'J-M, TJVlrJlT 

ymrnx* i~3 comm., aiti ix-tomm, b = (kxa) r>&z> e m 2 m 

8§#^t3M~3, 1 1-1 3, 1 iMTzmZ&ti&nT'&V. M 3 te, M«§fM 

mi~i 2m7tmzm~?o ] 

[0 0 5 0] 

^X^l/T^, N-^fJb7-'J >, ^^x-;i/T^>, N, N 
-^*^;i/7-U hU^^;i/T^>, h'Jxf^7^>, h'J-n-^f^ 

r^>, ^fA-y7ii;i/7^>, hawy, p-^n^-N, N-^^i/T 
-U>, p--bn-N, N-i/*?-)lT-V y&¥<DT ^ ym. h'JxfM 

7izh-hy;i/, 'OV- h y;i/fc£©r. h y £ £#T* 
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[0 0 5 1] 

R- 10 ©jl##!fcUTtt#*, x^;i/S, h'Jf;i/S^ 

£?£#tf£3£:#T*£> R 11 , R 12 <Z)jl##l£ Hit 2/ * n # s;xx;H£ 

;b ? n ^ > # s;x x ;t/g& £ £ # if 3 r £ # T* £ £ „ R 13 <z> i:UTH 
71-^/1, p-hij;i/i, p h=^>:7xX;i,S&££#Mf3 3£#-e£, 

# y;U&£ #T*£S 0 M 2 (D^faWt-VTlt. Li, Na, 

K, Ag, Cu, Br, I, I 3 M 3 ©MWtbt 

• li, Mn, Fe, Co, Ni, Z n & if 3 Zl £ tfT'g S„ 

[0 0 5 2] 

[Z 1 ] ~ , -T^t)*) CM 1 G 1 G 2 • • • G f ] fCfcVMT, M 1 

MilbtttB, Al, Si , P, As, Sb&£\ L < & B M A 1 tfgfc 

\-fhftz> 0 g 1 , g 2 ~G f (D^fofflh L/Tii. ^r;i/=3r;i/r ^ L 

f-jvm, -YV^;i/S, n-;*^;^, n-x^nWH, :7a:x;bg, p- 
^ h'j;va, <yVj\sm, 4-t-^fji/7i-;H, 3, 5 ;V7xx;i/ 

«tiTp-7Mn7i-;vS, 3, 5-i;7;i/tD7ix;n, 

^□a7iXM, 3, 4, 5-h';7Mn7i-M, /^>3!7MD7i 

-jim, 3, 5 -if* (h'j7;i/tn^f;i/) 7iui/i, (hu*?-;i^> 

[0 0 5 3] 

^Se^tt^Tx^>-t^t)*> pKa^-l 0&T(D-7UyXTV 
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£. LXit h U ?;\/*U* *>XJlfc>mT— *y (CF 3 SOg ) ~ , tf* (h 

&mmr-*> (c i o 4 ) ~ , h y yjv^ummr-^y (cf 3 co 2 ) ~ 

, ^t7^D7>f^>7-*> (SbF 6 ) " , 7;i/^-n^^/3|N>HftT — 

*y (FSo 3 )■', >; uu n/fcyWLT—*y (c l so 3 ) " , 7Mn7 
;ifcymr-*y/ s -yvitryf-^y (fso 3 /sbF 5 ) " , y^jru 
x)V7$%ymT-*y/ (fso 3 /a s f 5 ) " ,. h'j7jbtn 
**yx;ifcym/5-7yitTyr=£y (cf 3 so 3 /sbF 5 ) " 

[0 0 5 4] 

tZJJrymt&m. (B-i) f&4Ht&®<DMifoMii bttt, ^ 

7i-Mih'Jlf^7> ; E-7A, fh77i-;i/fihV - n-^;i/T 
>^-7A, 'T" h77i^Mi h U ^^;i/T> ; E-^A, fh77x-/« 
fb^lfi^V^-^A, t- h7 7x-M^fA (h'J-n-7*f;i/) T 

>*e-#a, f>7 7i-;ng?^>^';i/ (hu-n-7f;v) r^^e— >7A, 

fh77x-Mi!i?^f;i/^7x^l/7> : E-7A, fh77x-M| N V 

7x3 UtVI/) y >^^a, fh77x-;nih u ^^;i/T-U-^A 
, -7 1 h^7x^;i/TO^^;i/i^u ^ h v^oi^;ni^^>i?;i/fcf y ^ 

— ^ a, f^77x-jb»f;v (2 -j/7; try , ^h^3f* ( 

^>^7Mn7x3) fflBSfch V xf ^7^^- >?A, fb7^ (^>#:7 
^□7x-^) fl6h I J-n-7*W> : E-7A, 7^ h ^ (/<>*:7;i/ 
tD7x-il/) 896$ h U 7x^7> ; E-7A, -rh^* VMU V 

x.—ji) mw^r n -zf^frry'z— ■f- h^^f ^ -7;i/7rn 7 

x-;i/) fflUftr- h ^iW^f- ^h^3r^ K>^7Mn7x-^ 

) mSfOV/i (hy-n-y^;i/) r>=E->7A, f^7^ 

D7x-;i/) ii^f^7x^ ;i/7 ^A, fb7^7, (^>^^;i/^-n 

7xu^) ffliM h y 7x3 r^-^A, -r h (^>^7;i/ 
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) WNLVm-nsY—V -rh^^X (K>^!7JWD7i-;i/) WWt h U 
^^;i/T-U ->?A, T^h^^fX (/<>;?7Jbta7i-;i/) Ml* >*/ £ U 

- »7A, ^h^^x (^^7MD7x-^) aai'<> try ^-f a, -t- 

7=-h^3fX (^>^7MD7i^) mm^y^K (2-i/T J ¥V 

) , -^h^^x K>^7Ma7i-;i/) (4 -*/tv tf u ^-tf 

fh7^7> [fcf* (3, 5-j;hU7Mn^f^) 7x^;i/) fiM^*^;i/7 

7 7x-,fl/fflKh'Jf;i/, -r- h7 7x^Iif h77x-;i/:K;i/7^ u >v> 
fb7^7. (^>^7Wn7xijl/) ia^E7xnirni7A, fhy^r^ 
(^>^7;wn7xr.;i/) (l, 1' -^^7xnti«?A) , -r- h 
=y^7, (^>^7WD7x-^) flUK"?* ;* ^-/b 7 ai O -fe — ? A, ^N^^rX 

[0 0 5 5] 

(B- 1) tt-fcJBV^fcJ:^ * feZlS^-t&^la»•^•t>^±TMV^T : fo<fc V^ 0 

(B-2) M®7;i/^7^t>i:tT^ -t^ (V) 

[0 0 5 6] 



[ft 8] 
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[0 0 5 7] 

wlt^m&mZmL. MS2~5 0, 0£ b<te2~4 0tf)$£|&T*&5 
o #R 15 l«DT* ; foll&oTV^fc<}:lN 0 ) 

T*7jk2nZ>m&Tfr$ J *vy, RZ$-M&, (VI) 

[0 0 5 8] 

Ut 9 ] 



[0 0 5 9] 

( 5£cf3, R 15 &tfw&f&S3-ja9:5S (v) ic£#5 ; fctf>£:|i!ICT*&£ 0 ) 
#<D#&lcmCT£/£3i±*U;fi:VN 0 Mill ®^T;i/$ Afc^mzmM 

^Afb^^in^Tfe^, m^^M-t^m. ®ikmi&*£iz<£mztiT^ 

®^ K^r;i/^;i/^r;v^ s *-9-yizhVTJ\s*jiT)i$- i y/±zjxi&Z'& 

[0 0 6 0] 

z:4xe><z)T;i/^ ;*vyiz-mm^T*)£<. zzm&>±zm&&t>i£Tm^x 
(a) m»c#£ (b) Mm&ftiK»&mm&i$> (b) ii^ttT (b- 

1) ^m^m^tzm^lZit. *JlitT*&£L<\,$l 0 : 1~1 : 1 0 0, «fc u 
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, ®MMT~&Z> (B) &mm&e>1&mi3iZ. ««En^h©<BI«Jc«i*»T»*6. 

3£{c, (A) /fc&i: (B-2) fiR^&i(!«S-&S*IcJ:y, _h|B«r*fc 
#lc, .^*ift±»**»jie»*i*. ^fit^MM^te, ii^-2or~2 0 

Or, L< tt- 1 0°C~ 1 5 0°C, J: Uff* b< tt, 0TC~8 OTCTJ&S. 
[0 0 6 4] 

• itusE (A) M«c#£ (C) «aK^t©ffiMfff^tt, *EJI&t*&$l L < it 1 

: 1 — 1 : 1 0 0 0 6," «fc»J#&b<ttl : 5 — 1 : 2 0 0 0, £e>lC#£ b < 
ttl : 1 O&V^ 1 : 10 0 OOWlt UV*. ^ (C) £ V > § 3 

£ L < 
[0 0 6 5] 

[0 0 6 6] 

*t«Bft-fb^fi#i:L/Ttt, ^ficWtCtt, S i 0 2 , A 1 2 O s , Mg O, Z r 
0 2 , T i O, , Fe 2 0 3 , B 2 Og , CaO, ZnO, BaO, ThOg ^ 

zfrbamG®, myitis v %t 7i7>f 

>f/t-fc£#«*tfe>*is. £*i,e><z)tfj-ete, #i:sio 2 , ai 2 o 3 wji 

[0 0 6 7] 

±3BJgJW©ja#fcLT, MgCl 2 , Mg (OC 2 H 5 ) 2 fci?T'f^£ 
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tis-ia^Mg r 17 x x 1 y ^mzft&*?y**/VJ*{t&yB 3 $>*<D&m.te£&¥ 

\f$>Z.£.i#T*g& 0 3 3T\ R 17 tt^il![l~2 0©7il/^l'I> 0UR» 1 ~ 2 
0<DTfl'n*ri/mXl$Mm®L6~2 OCDTU-^S, X 1 teAD^f >M^X&i&£ 
iU(l~2O07Jl/^i^U xl*0~2, yttO~2T?»J, 2>>Ox + y = 

[0 0 6 8] 
[0 0 6 9] 

#2g^C;J3V>TMV^;ft£ffl#:£LT&, MgC 1 2 , MgC 1 (OC 2 H 5 
) , Mg (OC 2 H 5 ) 2 , S i 0 2 , A 1 2 O s LV^ £ £3fifl£tf)'|£ 

^<DTO&W&{C£'JII&£#. ¥^il«l~3 0 0 /nn, 
b<(il 0~2 0 0/tm, <fc »J#* L< it 2 0~100/( mT*&£ 0 
[0 0 7 0] 

* fe, mtiw&mmmiz. iti~iooom 2 /g, #*u<«:5o~5o 

0m 2 /g, M3L^miZM1%0. l~5cm 3 /g, ^SKIiO. 3~3cm 
[0 0 7 1] 

> • • Vt^xf-f, I6 0H, «3 0 9 (1 9 8 3*£) 

o 

[0 0 7 2] 

$ IC, ±f2S£M£* ilS 1 50—1000 °C, fftb<(j:2 0 0~8 0 0iC 
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(b) mm&.&<D'j>&< &$.l<i* (a) mm&ftjkxt cb) mm 

[0 0 7 3] 

gaattfc, (A) f&fr&tf (B) $;#tf>4>&< fc*»-#S:ffl#S***j*K:o 
v^Ttt, #tcMPI£*i&v>#\ MAtf® (A) (B) f&#©4>&<£*> 

t^T'fM^^lLfeC!)*., ^?Sffii8«Cf7? (A) J&^&tf (B) fifc#©i!> 
• &< £%-#£*S-£-t<5#?£, (A) (B) 

) f&ftXIZ (B) ^Sra^tCffl^S-arfeCD-fe, (B) mftXIZ (A) fifc#£?g 

Hrf Z^m. © (A) (B) 

© (A) (B) f&ft£<DmMRl&KffiVT, 

[0 0 7 4] 

JbSH®, ©&tf©tf>£J&&c;}3v>T, (C) J&#©^T;i^-?Afti§r 

^mmK^xit. 1513 (a) , (b) , (o zmMzuzmz. &&mz 
m&mtfmfbtiZo ^micit. i$wu~ioookHz©im 

Klil 0~5 0 0 kHz©Stt^#{fe)tl5. 
[0 0 7 5] 

*mmiz&^xte. (a) (b) rt«-©^<ft< 

^ ©fiSr fifcf£ £ fi-a-^ ft T'ff "5 r i: tc J: *J ifi^ & ci-t^It^t'^S. Mx. 
tf (A) (B) ^(D^^<h : fo-^i:a^i:$e>JC^^J;yBafa ( 



3 9 



2000-3083583 



#2 0 0 0-04 3 976 



2MPa (gauge) Ml, - 2 0 ~ 2 0 0 T) T? 1 2 BJBfflltf 
[0 0 7 6] 

^ISEfcfcuTWu (B-i) &#i:fi#:fc©&/B«!tefck «*ibT?« : *L< 

ttl : 5 — 1 : 10000, &*)ft£L<l*l : 10—1 : 50 0i:f§©^l 
£L<, (B-2) R*J*n?#£U<ttl :0.5~ 

1 : 1 0 0 0, i'JfSKiil : 1— 1 : 5 0 ttSC^i* b (B) 
^i:LTz:aj^±S:?g^LTMVNS®-^li, # (B) 

K*Jt-e_hSBIgSl^{cfeSr Uttmt UV^„ (A) f£#hffi#£c7)^M§!l 

• K*itT% L < fct 1 : 5-1 : 10000, J: *J L < « 1 : 10 

— 1 : 5 0 0 £-t£(Z>#M£ LV^ 
[0 0 7 7] 

(B) [ (B-l) ffcfrXtt (B-2) £Sflsi:c7)&J8#m, XI* 

00/tm, ^*b<(il 0~1 50/tm, #{C#£ L < 2 0 — 1 0 0 fi rat'S 
y, ifc^ffi^te, jilt 2 0-1 000m 2 / g, #£b<W:5 0 — 5 0 0 m 2 / 
gT'&So 2 vm*mT*&&£m&ft*<D®.t&tfm*-t2>Z 

, 2 0 0 m m SfiAS 1 6 i i: S . Jfc^ttB^tf 

2 0 m 2 /g^SfPfcSiliStt^fiTtfii 1 0 0 0m 2 / g^ 

100 g^cDjg^JRfili, ii^o. o 5-1 o g, #tco. 1-2 gt^sri:^ 

[0 0 7 8] 

r cd j: e> icg^ica^ -rs r i: ic «fc o xjimMicmmn^mmm tmn&m 

l/>&*BtM^ ^feli^ p n^L'>Mt>*icx^L/>^r;/Xli^lS[4 — 2 Ocd 
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[0 0 7 9] 
[0 0 8 0] 

S^#tc^>vxTtt, Miaitiaf-i 0 0~2 5 0t, #*L<»-50 
-2 0 or, J:y»*L<iiO~l 3 0'CT-&£ o £j£MMfC*f 
©&*M«J-£te, MM^yv-/_hlH (A) &ft (^jvit) L < l ~ l 0 

8 , #[C100~10 5 £t£Z>Z.£t)W£ LV^ ££{C, fil^BiTOiiiS 5 #~ 
• 10m SiSffiiJ^tU<ttSff~20MPa (gauge) 3"blC#£L 

< teSiBE— 1 0 M P a (gauge) T*$>Z> 0 
[0 0 8 1] 

M^i«MKS:JSv^»-£, K>-fef>, h;i/x>, *5/i/s/, 

l?>&£©^#«Jfrffc3!K*, i/?w<y*y, vvu<\**yy, *rjii/9v\ 
*vy&£<nmm#;M<t7km. ^*-v-y, ^7*>, -xttyteEO) 

mmmmity^m. ^nn^M, VVuu*&yr£E<b;\u>fyikm.ik?km-&£ 

•%©&ffi#-&;bi*T%)J:V\, a -^-1/7 if©^ ^ v- It 

[0 0 8 2] 

e>3£#T*££#, -£©;£&&c#{cffi|pgte&<, &*B<D%m*m^&z.£.ifiT*i* 
©fcHPfift©*©, Mx.«x^b>, ^i!i$c3~2 0©a -^l/?^ >, 3d£vn& 
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[0 0 8 3] 

^mm^umit. as- 2 0-2 0 or, #izl<iz- 1 o~i 3 or 
, ±uei<iio~8ort^. ^ffim&iz&^zte. mmtvx. 

[0 0 84] 

tig) tfio. 2fi"J'yh;i//g«±> #IC0. 5r^'J-^^/gW±, ftfc 

• mtp<DM®&mi&$' 1 ^ u ^i/^fc y jcaf-rs^ffim^jfcft©*** 1 ~ 1 0 0 

0 0 g, #ic 1 0-1000 g £&3£e>&c^#£i)gS-f Lv^ 
[0 0 8 5] 

[3] ^nhfU>&#Hi*BJ*& 

*^^cDyntri/>^fli*i^tt, ttffH^ntf ^>^m^ [1] , mm? 
uv\;ymmm&<b ca] xttiffga^nhfi/>^m^ [ a * 3 ic3g«^s:* 

&f&i&mz.mm&&i&m<D2j&m'fr*>te*)s m^^Mmxit. factum*. 

[0 0 8 6] 



4 2 
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[0 0 8 7] 

y 3 -^^j^-fT-y- i, jtf y r;i/^r-;i/^>^>^^#if ^ti<s>o 

[0 0 8 8] 
♦ [0 0 8 9] 

i, 3:2, (0-3, 4 )i<y v ^y) y;i/tfh 

-;K 1, 3:2, 4-tfX (o-2, 4 - ^A/* > i? U y;i/fcTh- 

i, 3:2, (o-4-ifM>^yf» y;i/tfh-;K 1, 

3:2, (o-4-^nn^>^ | Jf>) y;nfh-;b. 1, 3:2, 

ft (58) ©W-;i/MDWi/t-;i/MD-R (ffia^fe) ^%#tf*>#i£ 0 

[0 0 9 0] 

6 0 0. ;u>i"Jx^t;i/KMi 500, ;w>^n^;i/KMi 3 o o OSf® 

[0 0 9 1 ] 

mmwL^tLxit. zfrt. ^-f#, r^^^h, jj^xmm. a 

*y. Wt{t-*y*i/VJ*. gWi/->, *$hi:t;i/S-?a, tK$? 

So 
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[0 0 9 2] 

if e>ti^ 0 

[0 0 9 3] 

o 

[0 0 9 4] 

[fbi o] 




R20 



[0 0 9 5] 

£mttl£, n^2©i:gmltO^U M*<7^5-9A(iDi:tmttU, n 
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na-2 i mmitm^ft. am) ) ##tfe>*is 0 

[0 0 9 6] 

^^y^v^tf h-;i/X&^<z>^##;£ffiv>£^ ^-ftic^s©^;* 

[0 0 9 7] 

*mW(D7u¥ uy&mmmf&Wlt. ~7u¥i<y&m&tii [l] , i&fH^nk? 

[a] xi»fa^ntf i/^^^a-a-^ [a' ] n^mm. Mm 

[0 0 9 8] 

fcfb [a] Xl«SB^nt^>&&Ml^fls [a' ] ICjfcfUTlOp 
pmJ^±T*&U, ^JKttlO-lOOOOppmCiHT'^tJ, 
<(il 0~5 0 0 0 p pmCDW'S'J, 3 £ &C#£ L < 1 0~2 5 0 0 pp 
1 0 p p m^ffiXiZf&B&CD&mtf&bnii*. — 1 0 0 0 0 p p 

[0 0 9 9] 
[4] 
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Ca] , Itria^nbf Ca' ] Xtt«HB^afcfl/>*»HUIB« 

% [3] &j£^LT#&*l£J*?g#T?&*. tft 
fc*>*3) 5Ptt0tts*5 (5lo3SoT=fe7Glc;gsf£«) tTO<, #*f£# 

& £ HP *. SSttsptfte v > fc> U tc te^ o # #*J> < fro jSBJitt jc« tt T v n s i: e> 

[0 10 0] 

• )S7-f^ (tfn-;i/A^^©M) ^jWtf&ft*. ^SSiiLTfci:, 38 WIS left 

[0101] 

m&tkft ic o v % t « Bi *^«t«» -r s » n tf 4# tc w rr « & < , 

j®^, ^HIMJ!5 o°c~3 o or, iiii6 0icfij;Tt'ff^ii:^-et5. 
&mm<D&fc{b£l,x. 7i;i/^&ilt§i^tt, -«»ftffi»j«^as, *PU 

ili&I5 0~2 0 0t, f;i/n-;i/M5 0icaT 

J£##S|B3~7#, g#SS5 0~10 0t 
»#f*6~l 2«, 1#S15 0-1 0 0^ 
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[0 10 2] 

[0 10 3] 
[0104] 
[0 10 5] 

[5] ^ntri/>**UB*«» 

^D^i/>#ii^ [a] xtt«na^nferi/>**M^ [a* ] ^e>**« 

■34t3*#&&. *»w©^nfcri/>*«jn*3BC»itt, ma u £ <t e> ic 

y a tri^ 7n^i/>^Miirft##^©%>©T'&u, #ic#y7n 

n*. '&&<Di&i!£fflx&&^uy&3jumzm^zM&izft'<. m 
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[0 10 6] 

(1) [tj] CD$IJ£ 

»^tt©VMR-0 5 3aS»«lSffSfliV\ fh7'J>Wl3 5 

( 2 ) # y K&*s, h'J79 K#^£ <k t;MS#A^*©ig 

(mmmm#$s) , hUTy K^&tf^iz ^ # y (r r r r &m 

x>T • if>KU (A. Zambelli) ^ICJ: »J TMacromolec 
u 1 e s, 6., 9 2 5 (1 9 7 3) j T'HigS ftfe^FSsKUM U 13 C««t»* 

>y KW©^ V^^7t ^^$MIC h 'J 7«y W (mm, rr, m r 
) &:£#>£o 

(m-2, 1), (r-2, 1 ) ( 1 , 3) liGrassi^0i§ (Macr 

omolucules, 21, p . 617 (1988) ) &tFB u s i c o (Macromolucul 
es, 27, p. 7538 (1994) ) \Z^^X lZ C -NMRX^? h;i/©tf- * ©jffM 
&ft£U #lf-^©^^^^##A^^S:Wffibfco (m-2, 1) tt 

, ±**jimmMmz33vz>m&&mizM't& 1 7. 2 P P m#jatc^tisp a 
, ythreo izmm-tzv-tomft&mai&zty-z, lmx^mm (%) £ 

UMbL (r-2, 1) ^>l^^/jK3gflg«JCfe^6flt^gftSJC^"r« 
15. 0 p pmtfjfilCJaftS P a, r threo ICMM^S tf- * <D&ftWLm<Dlt £ 
91ZS-2, 1#A^W^ (%) iltTltmbfco (1, 3) «, ±^^>«3R 
«*»CfeW**^»*JC#^&3 1. 0 p pmtfjS tC^tlS TjS, r+fC!lfMf 
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-2, imx. - 2, upAxiii, sMAizmmztiz^g^-ttf; 
j xmztignz^vmiiT'gte^z t.tf2b2>matiz. ^mmm^mm (m-2 

, 1), (r-2, 1) XiZ (1, 3) (i0i:*^b£„ 
[0107] 

mm. : h**^- am mj nm-ex4 o os 13 c-NMRit 

mm : 2 2 0 m g / S U V y h h, 

mm : 1, 2, 4 - h U ^nn^>-tf>ilM^>^>(D9 0:10 (^*jt) 

: 1 3 0 "C 
Ajl^m : 4 5° 

: 4# 

: 1 0 0 0 0 0 

(3) ^fi-a-^cficDn^y 

H*i?tl©JNM-EX4 0 OSNMRiI?:MV\ j^t©^#T* 13 C - 
NMRX^^ S;i/£iR!l>£U J^T^^ICJ: U^ffiLfeo 
[0 10 8] 

m,mmm : 2 2 Omg/NMRil 3 ml 

NMRil : 1,2,4- h U * DD'Of >/^>€> -d6 (90/10 vol%) 
WfeUm :1301C 
JiJV^m : 4 5° 

AjixmvM^mm : i o# 
ttjturst : 4 o o o ia 

t°^>i:x^^>(Z)^>^A«M^^cov^T 13 c-NMR^c<l: fjitL 

[0 10 9] 
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mi] 







m m 




45. MT.3 


PPP Saa 




42.3 


PPP Saa 




38.6 


PPP Tar 




38.0 


Sa r 




37.5 


Sad 




36.0 


PPP Sa£ 




36.0 


PPP Ta>S 


® 


34.9 


E PP. PEP Sa£ 




34.6 


E PP. PEP Sa/S 




34.1 


EPP Trr 




33.7 


EEPP Tr<5 




33.3 


EPE T£<5 




31.6 


PPP T07 



31.4 
31.0 
30.7 
30.5 
30.0 
29.0 
27.3 
24.6 

21.3—22.7 

20.6—21.3 

19.8-20.6 

17.6 

17.2 



EPP 

PPE 

PPP 

PEEE 

EEE 

PPP 

PEE 

PEP 

P00 

P/30 

P/S0 
Pa/3 

Pa 7 



T/36 
Sa0 

Sr<5 
SSS 

S£<5 
Sa/S 



[0 1 10] 

^m^^(D^\/ym^L(D^mM (a( *e;i/%) ) 13 c-nmrt« 
bfcx^? WWC£ *JTSB (l) i&z&Vjfitbfc. 

a = E/SXlOO - • • (1) 

S = 1 EPE + 1 PPE + 1 EEE + 1 PPP + 1 PEE + 1 PEP 
E = 1 EEE +2/3 ( 1 PEE + 1 EPE ^ + 1/3( I PPE +1 PEP ) 



EPE 
PPE 
EEE 
PPP 



PEE 
PEP 



I (12) 

I (15) + I (11) + ( I (14) - I (ll))/2 + I (10) 
I (18)/2 + I (17)/4 

I (19)+ (1(6) + I (7))/2+ I (3) + I (13)+ I (11) + (1(14) 

-Kll))/2 

I (20) 

( I (8) + I (9) —2X1 (ll))/4 + I (21) 
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[0 111] 

tib (2) ac*'y#S£#©£#s«ltt»« (p( ^e;i/%) ) tit 

P = I m/I X 1 0 0 • • • (2) 
Z13T% I mMl tt^-tl-Ftl, 
I m = I (22) 

I =1 (22) + I (23) + I (24) - { ( I (8) + I (9))/2+ I (10) +3/2 
X I (11) + I (12) + I (13) + I (15)} 

-e&£ 0 z.zx% id) , K2) • • • mti/y-t-frG)* © • • -**<z>mm*. 

(4) (Mw/Mn) ©MJt 
GPCMS 

:TOSO GMHHR-H (S) HT 

:Hft^n7h^5AMRlW WATERS 150C 

tftftlft 

(5) DSCIS 

^°-3f > • njV^-ttm, DSC- 7) £MV\ 3«PH 0 m g SrSaR^fflftT 2 
3 0XZT*3ft®&mLf~&. 10t;/^T'0X:*T«^ £<btC, 0TCT?3^ 



i, 2, 4-h'j^nn^>i?> 
i. o * y u ? h;i//# 
i 6 * □ u y h;i/ 

Universal Calibration 
HT-GPC (Ve r. 1.0) 
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i,d:Tmi:Lfe. $&IC, 2 3 0 1C ICT 3 ftffifr-fr F L 10°C/#T* 
(6) M^g^n7hy77 
(a) 

MWHIJR&aSl 3 5^&CfiggJiL£:TRE F#^-MCigAU #CV>T?HHfi3tg 
f^tS. #fi3«aU 0TC/©IB»CT*9AS: 1 3 5°C2;T*#MU ^ 

m 

(b) ^ff^Efc 

(4. 6 * X 1 5 0 mm) 
7n-t^ : G LiMX^SfcSI M^lmm KBrt^ 

: -feS/S/atf^ttR SSC-3 100^>7 
AA/ZfTt-^y :GLVJ^>M±m MODEL 5 5 4t-7*> 

(*&£) 

TREFt-^: GL-9--Y X>X*±|g 

—3ft#l?RH» : I^XittS R E X - C 1 0 0 &M 

FOXBORO*±§g MI RAN 1A CVF 

10TO7* :A;i/n^fcSS 
( c ) 

: o-*?9nv<>i£> 

:7.5g/U^h;i/ 
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5 0 0 V>f tnv v hJV 

2.o ^ y y y h;i//# 

3.4 1 jum 

^D^y^^P (30~60^^i/a) 
±0. 2"CJ^|^ 



(7) 5l3R3$tt*s 

^nt:i/^l^&^u^^itltli^rS:^L, Jis K-7113 
tc¥l b fe 5ISB«»tc J: *; «ff^ b fee 

[0 112] 

• f*Sfc/i (2 Wilmm 

• $ UT^^w K3!,§l : 5 0 mm/m i n 

• a — F-fe;i> :10 0kg 

(8) rtas/wx 

^UVUy&m&faZ-JUXf&l&lsXPtmKZfti&L. JIS K-7 105 
[0 113] 

• f£^Ji : 1 5 c mX 1 5 cmX 1 mm (5Ufc#/?# = 1 mm) 

o) w&m&m 

W5 - 1 3 2 5 9 0 lC|B^O#&£ 111*11 M?&o£ 0 "t&fc)*), ^nfcTl/ 
>M^S^b^ft, KH^tbt J I S-2#if>^S:Mlfe. 9 
>"OKD5£|@gP&C2 5mm^PgCDPPS:oW, r*l£L 0 £b£„ £<Z>t*S*/i £51 
KSStttRKT^y *ISliE«8 0mmfr& 1.6 0mm*t§[^l5 0 mm/m 
i ntCT5E#bfcffe, ~ 5 0 mm/m i n ICT^- -V y * fSS:^©{®lt* T*M b 

• C (2 L Q -Lj ) /L Q ) X100 

(io) r>^ny:5f>ytt 
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• f£ifc# : 15mmX62. 5 mmX 2 mm 

. &*&#:&*fi£4 0-C, ifffiil 5 mmX 3 1mm. J±*^M0. 7 k 
g, 3 8103 

• -^Ajmmm^ : 9U*<\*j Kai5 0 mm/mi n 

(id y<tvv vmmmsi 

^u^uy&m&faz^uxmmLTnmKZft&i', jis K-7110 

iCilt, Kl&#JP^=3mm. #H^,MM- 5 'CiZTfflfelslc.* 

9 (i 2) ^vyizmm-t&f&ftm. (H2 5) 

[0 114] 

ttft : 0. 1-5 g 
[0 115] 

H 2 5 = ( (W Q -W 1 ) /W Q ^XlOO (%) 
(13) »»S?X^^/X— f^»ffi4©?M3£ 

[0 116] 

: 1 - 2 g 

: 10^ 
ttffiHI^ : 1 8 ota&J: 
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C^x^;i/x-^;w\<z>#fffi:ft (g) A°?**-fC4 (g) ] xioo 

( l ) 

(l, 2' -$?**-;i/2/y (2, i' -^f;i/i/'Ji/>) -if* (3- 
j/a.i/>^3KJc (I, 2' -i?**)]si/V i/y) (2, l* -^ji^^S/y u 

y) - bfX y^y") £0. 83g (2. 4mmol) i:x-f;b5 0mL5; 
A*l£„ - 78rMln-BuLi (A^rt>Ml. 6 M) £3. lmL 
• (5. OmmoDMfct, Sfit'12TOfft5. L# £ Jlfc 

@fl£&/\3f-9-> 2 0mLT'W53tiCJ: y l J A&£x-^;i/tf#[lfls£ b 
Tl. lg (2. 3mmol) I©'Jf?Aig5:THF 5 OmL(C?g#?b 

- 7 8'CtC^SP1"^ 0 ^fbn-^;V0. 5 7mL (5. 3mmol) &t£o< 

&£?M£l&£bT (1, 2' V l/y) (2, 1* -s?*^;w>y 

l/» -tfX (3 - n -Zf*Jl>( y^y) £ 0. 81g (1. 77 mmo 1 ) ft 
(jR^s 7 4 %) 

#ac, i/>^j®tcttfiST#e>tife (l, 2' -s?*^ 

;i/i/'Jl/» (2, l* -^^f^J/Ul/» -if* (3 -n-^;w>^> 
) &0. 81g (1. 77mmol) tX-fM 0 OmL&AtlS. -78X3 
{C#£PLn-BuLi ('S^-fri/igift 1 . 5 4 M) &2. 7mL (4. 15mm 
o 1) gST'l 2^r^r#-t<5o «£&&£U »e>*lfclS#«:^* 

•9->T*Sfc#f *3i:lC<k y y^tf A&£x-^;Wtf;&nflc£l,T0. 28g (1. 
4 3 mm o 1 ) #fc 0 
[0 117] 

^^TT*t&iB"e#^tifcy^^A^S:h;i/X>5 OmLlC^fS. -7 
8tJJC?fr#U ilAfft- 7 8°C{C^L^Mfb^;i/3X^A0. 3 3g ( 
1. 4 2 mmo 1) (D h;i/X> (5 OmL) M?§?££?jgT-r ?ST^, SSt 
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& Milk? zz. tizzy (i, 2' -y^^-jvyv uy) (2, i' -v%^-)\,y 
Vlsy) -\£7s (3 - n-zmv4 yr-ns) i?Ji/n^r)^i?^n7^fF$:0. 
2g (0. 3 2mmol)#fe 0 (lR$2 2W 

1 H-NMR (9 0MHz, CDC lg ) IC J: ^U^^M^li. : 8 0. 8 
8, 0. 9 9 ( 1 2 H, ^^^;i/t/U , 0. 7-1. 0, 1. 1-1. 5 

(18 H, n-Bu), 7. 0-7. 6 (8H, Ky^yU^U by) T*&o£ 

o 

(2) 7u\d:wy<Dm& 

1*1^ l 0 y y h;i/<3D^-^> u--fiz^^y6 y y h;K h 

v-;i/*±§g) 5<y^i/^ iiriaT*#fc d, 2' -^f^>'jb» (2, 
i* -*?**A/i/V i/y) (3 - n-'fnvj y^—iv) 

£ 0 Z1Z1T*, ZK5R0. 05MPa (gauge) SfALfct, £j±T* 0 . 8M 
Pa (gauge) jfc^D ^ &#Al/M-&*JE;d#-^C&S ? IC 

££L rt^^UffiU MffiTV fg^f-S wi:fc j; y, zfutfuymwmiatii 

(3) m^Aztrnm. 

1 (ffflWMl:TLC 3 5 - 2 0M) iCTftfLftLitSU ^b-V h 

4JVtfJ 'y^XlOlO 
1 OOOppm 

• U >*l*fbl»lfcS!f : p-epq 

5 0 0 p p m 
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• tpfcffl : XtTV yWtil)\/i/Vb> : 5 0 0 p p m 

• cf»f&8fl : DHT-4A: 5 0 0 ppm 

(4) m-fcowm 

(1) (1, 2' V Vy) (2, 1' -^f^*/»Jl/>) -tf^. 

S/3._u>^3Kfc|9ffi^»e)tife (i, 2' -^^^;i/i/U i/» (2, l* - 

^WJl/» -tf^. (Jy-Fy) &4, 4g (12. 8mmol) £x- 
fM OOmL^AIlS. - 7 8 °C &C#£P L n - B u L i . 6 

M) 5:1 6. l mL (2 5. 7mmo 1) Mfet, gfit'l 2 

££*lftlC#3 0 Zl©U^^AfeS:THF 1 0 0mL{C^l-7 8 'C ^;:#£|I•3- 
£ 0 £cft*^;t/7. 4g (52. Ommol) &*o< 'Ji:iTliiST*l 2# 

, 2' -^^i/'Jl/» (2, 1' -tfx (3-^^ 

£4. 5g (12mmol) (IR^9 4%) 

#cfc, B^^T^^^^^JEfCifffHT^fbtife (i, 2' -^f;b>>iji/ 
(2, i' -v^^-jvt/V isy) -\Z7, (3 - y^y) £2. og 

(5. 4 mm o 1 ) iil-fM 0 OmL$:AllS. - 7 8 XI IC#£P b n - B u 
L i (s\*cVy&m 1. 6M) 5:13. 5mL (21. 6 mmo 1 ) 

gfit'i2HTOt5 0 mmzmzv, mhfrtz.m<k*^**yyT*mw?z>z. 

£IZ& y 1 . l g (2. 9mmol) £f#£o il^STt', tuSH 

r*#e)ti^y ^?Af&£ h;i/x> i o o mnzmM~?z>o -7 8t:ic#iiPU z: 

ZL^tf)- 7 8^{C#£PLfcra&rtS^;bn:^A0. 7g (3. Ommol)© 

h;i/x> (loomD Mmmzmr-tZo iTtMt6irwt5. -e© 
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SjeSMfc-rs^fcicfcy (l, 2' -y^WJi/v) (2, i* 

- (3 -^^;b>f ^n-^A^^n?^ K£ o. 5 

g (0. 9 4mmol) (K$32%) 

1 H-NMR (CDC1 3 ) iC ££W%.(Z>U%:IZ. : S 0.95,1.05 
(1 2 H, Z?**Jli/V U>) , 2. 50 (6H, CH 3 ) , 7. 2-7. 7 ( 
8 H, Ar-H) T'&-d£o 

(2) 7UV\sy<D*mm& 

1 'J -y h;^^f>i/x|?t- >4 0 OmL, bV 

/<v-;i4±§g) o. 5^u^;i/ii, iufaT*#fe (1, 2' -^f^>'ji/» 
(2, l* -V*^fyi/VVy) -)Z7s (3 -^^;i/-r yji/ni^A 
^n^-f KO. 5^-y *n^;i/£ bfr^y* 5 &lBt¥ti&MZit 

^Abfe a Ht, *iO. 0 3MPa (gauge) &lAUt, ^ET'O 
. 8MPa (gauge) *"e^"n tT 1/>#X )£{C&£ 

<k^JC8IJE«Ucj:»j^nbri/>S«|&Lfe. l^S7 0X;t% l^WM^&ff 

(3) ste&tfaMK 

[0 118] 

1 0 0 0 p p m 
-Ot/#"7*;a. 16 8 
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(4) m&<owm 
( i ) mmomm 

(a) (1, 2' -X^U>) (2, 1' -JL^-Vy) -tfx (3-*^;b-f> 

SaR&SST, (1, 2' -xf l/» (2, 1' -x^>) -fcf* (-Ot 1 
» i. i2g (3. 9 4^u=e;i/) $:i*x-f;i/ 5 o ^ u ij 7 

• t=. a -7 8°C&C#£PU n-^Jb'Jf-)M. 5 7WJ>yh;HI©^ 
mthX. 1. 12g (3. 0 2 5^;!/) trf&fe. 3©^' U 3="i7-k&&M<T- 

h5t Ka77> 5 o ^ y u y k;wc«fru - 7 sr &c#£Pbfc. 3©^^\ 
, a?tf:*^;t/0. 4 2 ^ u u y h;i/ (6. 74^y=e;b) &-£tf-r h 5t Kn 
77>Mi o ^ y y y h;u& 2 o^t-iTim ^M£T*x#3i±£©l3, 

smSrjSJEfgH-rSi^tCfey, I»«nf»5 (l, 2' -xift/>) (2, 1 
' -X^l/» - tf^ (3 -^^;i/-f &0. 87g (2. 7 8^'J^l/ 

) M7 0. £©%©«:2M^#©-m^©M«#M-£%£ 

(b) (1, 2' -x^b» (2, 1* -X^l/>) -\Z7s (3-*^;i/>f> 
?y) G>&V*VJ*tiL<D9m 

mm^mr. (1, 2* -x^i/» (2, i* -x?-i/» -trx (3-* 
^■;i/-f 0. 87g (2. 7 8^y=e;b) fci-f^3 5 5y^t:»^ 

/bM^B^-fr^lftJRS. 75yj«yb;b (n-7*f ;V'Jf 7A : 5. 8U'J 
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;V#»i:bt, 1. 03 g (2. 5 8^^/1/) $:XBC^9 2. 8%T*f#fc 0 
[0 119] 

ZL©=fe(Z>(Z) ! H - NM R £Z1 5, lk<D&%ki$m<bfrf=.. ^H-NMR 

(THF-d 8 ) (5, ppm) :2. 2 0 (6H, s) , 3. 2 5 (8 H, s), 
6. 0~7. 4 (8H, m) 

(c) (1, 2' -X^l/>) (2, 1' -X^>) -t^X (3-^^;i/-r> 

•r ^ =r - V A *? * □ <i K©5S3i 

• (1, 2' -X^U>) (2, 1* -X^l/>) -bf* (3 -*^;i/-f 

) ^u^^A^©x-^;i/#iD^i. 03g (2. 5 8^;^;!/) &h;i/x>2 

0. 60 g (2. 5 8^J=E^) 0h;i/X> (2 0^'J'J>^;V) SS^B%&, 2 

O&frVXtt*.. SS*t#IL8H^im h;i/x:v_tM*£5g!Ibfc 
. JIS 5: i^^ n ;W ^ > 5 0 ^ 'J 'J -y h ;i/T- 2 ISliffi I fe„ «HETlc»«S:e* 
Lfc(D*>. BM^W VU* #y/'\3r'V-yT*U&i&-t2>Z\£lZ J: U, (1, 2 
• -x^i/>) (2, l* -ji^-vy) -tfx (3 -*^;b>f y^—jv) Vfrn 

X?A*?*a^K0. 2 1g£i{fc^l7. 3%T#£ 0 
[0 12 0] 

rCOt)©© ^-NMR&jfcifcfcfc^i, «CCDH*««#&tlfc. 1 H-NMR 
(CDC 1 3 ) :2.48 (6H, s) , 3. 33~3. 85 (8H, m) , 6. 9 
~7. 6 (8H, m) 

(2) yneb>/if 1/>©M^ 

u >y \>ft<F>7s7-y\/7sWr- i/-^}ch;i/x> 1. 2 U y h;K 

~M±M) 10 (Al) SU^/l/, (1, 2' (2, 1' -X^l^> 

) -trx i;;i/3^^Ai?^a7-f F2 0 T^^n=E;i/ 

3 0TCtc#Mb, if L/>/^D^i/>I^x (x-^>/:7n tf 
1/ = 1 / 1 0 0) £#Al/£„ ±£E"lfO. 7MPa (gauge) IC& 
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(1) -?y**syMtn?®(Dmm 

(2) mfomm&ft (a) ©msg 

m^ftt^tr^i/VMtism 0$#LTV^V^tf» 160g, »^^\^^>8 

0ml, 0fi^>r>f 1 2 4 m 1 ^^7 ;i/2 3 m 1 Sftii*> 

8 0°CKU%. frg£Htetft>Wmt?-*y7 7 0ml ZjMZ-T 1 1 0X;^2B£ 

ic mmt?-*y 1220ml a, 1 1 o^ct^nrM^ffc©^ mi^:/* 

(3) T7°ntfi/><Z)^*BMi§r 

^«2OO'J^;i/0l^iC, ±SB (2) T-#£;ftfc®#M^c# 6. 

og/m h u-f v^;i/T;i/5-^A (t i b a) 0. 2^^/11^ 1- 

TU;i/-3, 4 h^5/^>if > ( A DM B ) 0. 0 12=E^/W 

n/\^ri/;i/^^;i/^^ h^ri/t/^> (chmdms) o. zf 

atfU>3 7kg/^t'MU 70 °C. 2. 8MPa (gauge) t'i^ 

(4) m&R&mn 

m^nfetfv zfn^isy^v #-iz, 2, 5 2 , (t- 
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W 4 0mm<D?paJir*}|'bffil^ ^Uyh&ffe. 

(5) mmtt&R.vm&<Dwm 
mteMizmmizft^fc. 2 inarms 

77-f X-r -f P L 1 8 8 0 
• (#0 §gtf>7 7^ x^ P L 1 8 8 0 tf>^l/y 

^7;i/^D7i-;b) JKl/- h 2T>f^D^;i/i:. - 1 6 3 0 8 8#<& 

3MPa (gauge) ^iAtfet, £ffiT*0. 8MPa (gauge) £ T* 

3^lC^-t„ 

>r y^ioio 

1 0 0 0 p p m 
• U >^ffcG£it#J : P - E P Q 

5 0 0 p p m 
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• tpftffl : Xf7'J yWtilJU/VJ* : 5 0 0 p pm 

• tfifDM : D H T — 4 A : 500ppm 

• : ff B^SHt^frSS : m-^MD : lOOOppm 
♦ [0121] 

>f frif; ^nioio 

1 0 0 0 p p m 

-oi/tf?** 16 8 

1 0 0 0 p p m 

• m&M : frB#3lft^*±lg : m-^MD : 5 0 0 0 p p m 

CftJM 8 ] Jt^&is&in 

mMW7<D&mM : $T0#3lfl:^*±g! : ^t-;i/MD : 5 0 0 0 ppm^ 
SflS*±83 :NA-ll:2000pp ml^fcItMH H«« 7 ^n«K:^f 

h £ 7 0 U JMtfffflM (^fflftf$fc§^ffi§3 :TLC35-20M) 

KTft»LtttL3&Ku ^uyhzntc. mncDmrnzmmmi (4) ^n^icf? 
0^0 mbtifcmmzmsmiziik-?. 
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[Jt««3] 

l (4) fcfitf&jcfrofe. #£*i£MKI£f!5fiac^ir o 
myttitoitmtWWV VU>E 1 0 5 GMfCJt««2JCr#e>tlfcJS-&# 

?£ (2. 0M) £ 0. 5mL (1. 0 mmo 1 ) &AU 3 5 0 r p mX'Ht £ 

i/tW\*V> (lOmL) fcitfh v jyzff-JlTJl^-y&^Zy&WL ( 
2M, 0. 5mL, 1. 0 mmo 1 ) SrtgAU V * *J\/7 — U — At* h 9 3f 

^ (/^>^7;V7f-n^i-;i/) #1/- has/* n'x (4M, l. Om 

L, 4. Ommol) 33 ±^1^1 (1, 2* -^fJ^>'Jl/» ( 

2, l* -&**J\/Z/V \/z/) -\Z7s (3 -n-^;W >7^;i/) s;;i/i3— ^ 
A^n5-f K4v>f ^n^i/fciu;!, iiST-6 0Mi^bfc. fit, 
*9U-&tf- h*l/--:7JC*¥<i8ALfc. fit, *i5i£0. 0 3MPa ( 
gauge) ST'SAlfe, 4 0 0 r pmt'g^^U ^Dtri/> 

5:^jE0. 8MPa (gauge) (Ctf>o < »J U HfBHCi$>o < U ilSLS 

& 5 0°C^T*#MLfc o 3 O^M^&HJSbfe. 
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[0 12 2] 

fcmmm. mfcm<D7u¥v>y*m>i±iz&vm£vfr 0 sisi^#5:2l© 

-ju\z\/ykmtz. 0 mmmi tmmizn^n^titcm^mGmjk^mimzm 
-to 

mmmmhtc^ nmmmx^&izmv^utx'^mvrao mmmm^mr. 

9 2. OM) £l. OmL (2. Ommol) £ J: t>*^** 5^1/7— U — ? A-x" h ^ 
K>^7MD7i-^ /tfl/- b©^:?* >J*^ U - (2. Ojumol 
, 0. 8mL, 1. 6/tmol) £&AU 3 5 0 r p m, 

^tf>^> fc^tffufBT'^fc (1, 2' -V**Jli/V Uy) (2, 1' . - *? 

^f;i/j/'ji/» -tfx (3 -n-^;!/^ ^t 1 — ;v) ^n^OAi?^ n^>r 

K4 V-f ^n^;i/&;&D;L£^, 7KHS:J±i7^0. 0 3MPa (gauge) IC& 
££T', SAIL 4 0 0 rpmT«MU ?U¥Uy%±&0 

. 8MPa (gauge) tCKp o < U U HmfCt£ o < *J 5 0 ^ 

it'#Ilfc. 3 o#5gm-££HS6L£o £J»T^ *^©yntf t/>&H8 
frJ8£i2\ 3iif£^-f S^iilcj: V #V 7u¥ vy zmt=. 0 mffifflltmmzfi 
iMM&Jis') (i, 2' (2, i' -^^^;i/t/Ui^> 

s/a.i/>*jfi»c (i, 2* -^^^;i/t/U i^>) (2, i' -j?^f;i/i/Ui/ 

>) -t^X (>f>-5*» ©U5^Ai&<Z>3. Og (6. 9 7mmol) &THF 
5 0 mLlC^^t- 7 8°ClC#£P1-£ 0 a - K^f ;i/ h 'J ^^7^ 2. 1 m 
L (14. 2 mmo 1 ) £k£o< 'Ji:iTliIT'l 2^j|^tS 0 
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usB&ufcsu't (i, 2* (2, i' -e; 

^f;vi/'ji/>) -tr* (3 - hv *?-)\s>/V )i*?-)i>j £3. 04g 

(5. 8 8mmol)£#£o (IK^8 4%) 

/i/S/yu» (2, i' -i/*?-;ii/V uy) -tf* (3 - h y *^;i/S/y 

^;i/^f >-r>) &3. 04 g (5. 8 8mmol) i:i-f;i/5 OmL^AtlS 
0 -78riC^fln-BuLi 5 4M) &7. 6mL (1 

1. 7 mmo 1) fl&;tfc«, SST'l 2B£f^#f ^£^i£U 

• T3. 06g (5. 07mmol) (lR$7 3%) 

! H-NMR (9 0MHz, THF-dg) IC : 8 0. 

0 4 (s, 18H, h'J^f^S/'J^/) , 0. 4 8 (s, 1 2 H, i?*^J]/i/V 
Uy) , 1 . 10 ( t , 6 H, , 2. 59 (s, 4H, *^U>), 3 

. 38 (q, 4H, H^-Vy) , 6. 2-7. 7 (m, 8 H, Ar-H) T*&o 
fc, 
[0 12 3] 

mm^rxmmxm^nr^v^^^m.^ b;ux> 5 0mLfc*§«?i-£ o - 7 

8t;ic#£|iu z:r^.^«>- 7 8°cic^i(iLfcMfb^;i/n-^A 1 . 2g (5 

. 1 mmo 1) tf>h;i/X> (2 OmL) Sl^^&fiTt-Sc ?&T^ ^1T'6H 

y#^^fbt--5 3^ic«j: y (1, 2' -£?*^;i/^y (2, i' 
frt/Vuy) -tf* (3-b'j^f;i/i/'J;MfM>f-^) pjin — y&v 
^D7^K5:0. 9g (1. 3 3mmol) (lR^26%) 
^H-NMR (9 0MHz, CDCI3) JC «fc : 8 0. 0 

(s, 18H, h V m-A/S/VJU) , 1. 0 2, 1. 12 (s, 1 2 H, S/'*^ 
;W>yi/>), 2. 51 (dd, 4 H, *^Uy) , 7. 1-7. 6 (m, 8H 
, Ar-H) T'&ofe, 

(2) mmi$ 

(1, 2' -27* y U>) (2, 1* V l/y) -\*7s (3- 
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n-zf^JM yf-Ji) VAzi-V&Ptu 1 ?^ K©«t>yjc (l, 2' -e;* 
^;i/>>yi/>) (2, i* -$?*^/i/S/y -if* (3-hu^f^i/y;i/ 
*^;i/-f y^-;v) Vfrn—*?J*V9 u^j K&Mv*fcjg**a:£&ife#ii <D (2) 

t.mmzm&&tfvfc. mmmi tmmzn^m^nr^^memMm7m 
mmmie) a, 2' -t?**&t/vi/2/) (2, r 

*/a.Uy#M\Z (1, 2' -^f^/J/'Jl/» (2, 1* -5?**-/l/*/y 1/ 
>) -If* (^O^y) <DV?-y2±i&<D4. 1 g O. 5 Ommo 1) ^THF 
• 5 OmLiC^lt- 7 8°CfC#£p-f5o ^DD^f ^Xf ;i/X-fM. 9mL 

(2 0. 5 mmo i) *\p^<v tffiTbmuT-i 2f%m&W'?2> 0 mm*m& 

, #&m&9g«L«g&l$£L'T (1, 2' -^^i/'JM (2, 1* - 

^f^>'Jl/» -hf* (3 -X h^r^^^;i/-f £3. 43g (7. 

4 Ommo 1) (ifc^7 8%) 

fcC, SlR5CagTtCfeV^T^al/>^JfStCt&SBl?#&tlfc. (1, 2' -^^^ 

;i/t/Ui/>) (2, l' - y vy) - tfx ( 3 -x h £/*^;i/-f > 

5:3. 43g (7. 40mmol) £ x-^;i/ 5 0 m L & A*l5„ -78 
TCfC^SPUn-B u L i 57M) & 9 . 4mL (14. 8m 

moi) mz.fc&. tjgT'i2®TOt5. mmzmzv, m*>nt~m<b%:^ 

7g(l. 9 6mmol)#£ 0 (1R^26%) 

1 . 9 6 mmo 1 ) <D h;i/X> (2 OmL) M^fc^T"^ -So i&T^, ^Ml? 

mLT-fSffit-szitick y (i, 2' -s;^^;i/2/y (2, 1' -v*?- 

}]/i/VVy) (3 -x h*ris*m4y?—)\/) Vfyn — VI^VZVyj 

K&0. 24 g (0. 3 9mmol) (iR^20%) 



6 7 
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(2) fil^ 

(i, 2' - y i/» (2, i' -s;^^^/2/y -t?* (3- 
n-^jMy^-ji) VJbn-V&yzu 1 ?^ K©JEfc»JK: (l, 2' -s;* 
(2, i' -s;*^/i/S/y u» - tfx (3 -x h */*?-;i/>f 
>^x;i,) ^3-i)A^n7>f FZm^fcPMMtMMMl <n (2) £H*ftlc 

[0124] 
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mm] 

TiH (1) M (2) 
(1) 2 5tJ©/\^t>A0^ffi^I^O~8Oft%M (2) DSClt 
IZ&^X. gfijt (Tm (°C) ) £^3&V^\ ?gV^(iTmti!«iiAH^A 
H^6X (Tm-14 0) ©R^Wcf 

mmm] &l 
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&Wt&me>#^ #12 0 0 0-0 4 3 9 7 6 

50000198554 

IAfi^±f 0 0 9 5 
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